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The Foundry and the Iron and 
Steel Industry—I 


The Report of the Import Duties Advisory 
Committee on the Present Position and Future 
Development of the Iron and Steel Industry, 
which is available to our readers-at the price 
of 2s. net from H.M. Sationery Office, Adastral 
House, Kingsway, London, W.C.2, should be 
carefully studied by every foundry owner in 
the United Kingdom and Northern Ireland. The 
Report discloses that the British Iron and Steel 
Federation never contemplated the inclusion of 
the foundry industry within its ambit, but after 
hearing evidence from the representatives of the 
latter, the Import Duties Advisory Committee 
express doubt as to either ‘‘ the practicability 
or advantage of a single comprehensive organis- 
ation for the whole industry,’’ but consider 
that ‘‘ the achievement of some definite degree 
of organisation among ironfounders themselves 
and the determination of the aims and objects 
of such organisation is a necessary preliminary 
to any such agreement as they contemplated 
with the pig-iron producers.’’ It is further 
stated that there is little doubt as to the willing- 
ness of the latter to co-operate with any 
‘* properly organised section of the foundry in- 
dustry.”” Finally, the Committee suggest that 
the question of extending the scope of the 
Federation to include the foundry industry 
should be considered. 

Reading between the lines, it is fairly obvious 
that at the moment the pig-iron producers will 
not place the whip handle into keeping of the 
employers’ organisations within the foundry 
industry by granting them a loyalty rebate 
scheme on pig-iron purchases. Such a measure 


would tend to force every foundry owner, both 
large and small, into one or other of the 
masters’ federations, and it is obviously the 
desire of pig-iron.producers to insist that the 
foundry owners create a nation-wide organisation 
based on mutual co-operation rather than force. 
Thus it is clear that the foundry masters’ federa- 
tions and associations must so orient their 
activities that the services they give to their 
members are such that no foundry can afford 
to stay outside their ranks. Price fixing is defi- 
nitely insufficient because of (1) the case of the 
‘* attached ’’ foundry, (2) the enormous variety 
of goods manufactured, and (3) the existence 
of patented or similarly protected non-com- 
petitive articles. The existing arrangements for 
negotiating with labour are adequate; research 
and standardisation are also being efficiently 
carried out, whilst for the collection and dis- 
semination of technical information the industry 
is particularly well served. At the moment, 
there is a service which can be done, and that 
is by helping every foundry to obtain a fair 
share of the available raw materials. Some 
foundries in their wisdom have built up large 
reserves of pig-iron and/or coke, whilst others 
are working on a hand to mouth basis. Yet 
this is but at best a temporary measure, and 
what is now a common interest will be dissipated 
when the boom subsides. Thus a further search 
must be made for a more lasting basis. It is 
well known that underlying the desire for a 
national organisation within the industry is an 
intense urge to maintain under both boom and 
slump conditions an economic return for the 
products of the industry by the elimination of 
price cutting. Some sections of the industry 
are wonderfully well organised to take care of 
any eventuality except one, and this is due to 
the inherent elasticity of the industry. A motor 
vehicle foundry has been known to enter the 
rain water goods trade; textile castings have 
been made in marine engineers’ foundries, and 
soon. Thus for the extension of the employers’ 
federations, there must be an ab initio recog- 
nition not to poach on each other’s preserves. 
It thus appears that the well organised sections 
of the industry must interest themselves in 
creating fresh trade associations amongst firms 
manufacturing the same class of goods. Under 
the Liberal regime in Germany, foundries were 
constantly joining and resigning from their 
sectional association, but dared not sever con- 
nection with the main overriding body. The 
latter was always available to compose 
differences and _ resuscitate dormant trade 
associations. This then is the policy we put 
forward for consideration by the industry as 
a whole. It is a policy which involves the 
general supervision of co-operation amongst 
foundry owners by the industry as a whole. 
Practically every foundry has a competitor— 
most have several—and the adjustment of trad- 
ing difficulties could, we suggest, best be effected 
by men thoroughly conversant with the in- 
tricacies of the industry and yet be completely 
disinterested. Quite often in small townships 
the competiton is mainly local, except for muni- 
cipal contracts when the quantity production 
firms step in. The advice of a sympathetic 


director could compose these, and place the 
whole industry on a sounder basis. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our correspon- 
dents. 


Recruitment Problem 
To the Editor of Tae Founpry Trape JouRNAL. 

Sir,—Whilst ‘‘ Brassfounder’”’ gives one 
answer, | suggest ‘‘ Qualified ’’ discloses his 
jack of knowledge of the necessary qualifica- 
tions to fill a managerial position with commer- 
cial success. Whilst the making of a few simple 
moulds is part of the moulder’s early training, 
there are a thousand and one other points of 
knowledge acquired during a man’s training and 
afterwards, which are not found in any text 
books. 

To put the technical knowledge into its cor- 
rect proportion, one finds that this so called 
technical knowledge is required for much less 
than five per cent. of the duties performed; 
the most valuable qualifications for a manager 
or proprietor are the gifts of being able to 
visualise where a mistake can be made by anyone 
of the staff and prevent its happening, and so 
save what is frequently more than the difference 
between profit and loss, and being able to lay 
out the programme so as to make the customers’ 
requirements at a cost that will leave a profit 
margin. 

Without an extensive works production ex- 
perience, how is it possible to visualise what may 
go wrong and prevent it, and at the same time 
maintain the harmony and team spirit in all the 
workmen and staff, which must exist in a suc- 
cessful works organisation ? 

In selecting a man for a staff position which 
may lead up to the position of manager, the 
qualifications for the remaining 95 per cent. of 
his experience weigh heavily in the balance, so 
that when one finds a man well up in these, he 
stands a good chance. I generally find that a 
man with these qualifications has also acquired 
sufficient technical knowledge for the class of 
trade and particularly its application to the busi- 
ness concerned. 

Having gained honours in metallurgical 
chemistry nearly fifty years ago and still fol- 
lowing up with research, and having worked 
over 80 hours a week to gain experience, I would 
advise ‘‘ Qualified ’’ to go and do likewise if he 
expects to acquire the plums.—Yours, etc., 

MALLEABLE IRONFOUNDER.”’ 


World Power Conference 


The International Executive Council of the 
World Power Conference met in the offices of 
the French National Committee, in Paris, on 
Tuesday, June 29. Sir Harold Hartley, C.B.E., 
F.R.S., the chairman of the Council, presided 
over a meeting at which twenty-one national 
committees were represented. It was decided 
unanimously to accept the invitation of the 
Austrian National Committee to hold a sectional 
meeting in Vienna at the end of August and 
beginning of September, 1938. The topics to be 
discussed at this meeting will centre round 
‘‘the energy-requirements of agriculture, small- 
scale industry, the household, public lighting and 
electric railways.’’ All these subjects will be 
considered as much in their economic as in their 
purely technical aspects. 

Consideration was also given to the second 
Chemical Engineering Congress of the World 
Power Conference, to be held in Berlin in 1940. 
The first Chemical Engineering Congress of the 
World Power Conference took place in London 
in June, 1936. An invitation was received from 


the Japanese national committee for the Fourth 
Plenary Meeting of the World Power Confer- 
ence to be held in Tokyo in 1942. The Japanese 
Government has associated itself with this invita- 
. tion, and has promised its entire support to the 
projected Conference. 
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National Scrap Reclamation 
Campaign 


Foundrymen will have noticed from the daily 
Press that a campaign has been launched for 
the reclamation of scrap iron and steel. Most 
of the matter so far published relates to steei 
manufacture as this, as usual, has the better 
Press. It is, however, the duty of every foundry- 
man to support the campaign as the scrap mer- 
chants are fully cognisant of the fact the re- 
quirements of the manufacturers of castings are 
equally important as those of the steel industry. 
The position so far as the steel trade goes is 
summarised in the following statement. 


Scrap for Steelworks and Foundries 

In 1936 6,700,000 tons of iron and steel scrap 
were used in the manufacture of 11,800,000 tons 
of steel. Of this quantity 3,100,000 tons were 
collected from British works and houses, and put 
on the home market, and 1,100,00(' tons were 
imported. Thus modern steel making practice 
requires, on average, well over 50 per cent. of 
scrap per ingot ton. The percentage varies 
according to district, and in proportion to the 
availability of pig-iron. 

There is now relatively greater dependence on 
scrap bought in the home market, 35} tons of 
this scrap per 100 tons of steel being used in 
1936, whereas for the first quarter of 1937 the 
figure had risen to 38 tons. The main reason 
for this has been the diversion of imported scrap 
to other countries particularly to those with no 
iron resources of their own. Thus, for the first 
five months of 1937 42,000 tons of iron and steel 
scrap were imported per month compared with 
the monthly average of 90,000 tons in 1936. 

At the same time the home market is now fully 
organised as a result of an agreement between 
the National Federation of Scrap Iron and Steel 
Merchants, representing 600 firms, and _ the 
British Iron and Steel Federation. Agreement, 
reached last February, terminates the export of 
home produced scrap when the current contracts 
expire, and stabilises the price of all steel making 
grades. 


The Meehanite Institute 


The annual dinner of the Meehanite Institute 
was held on Tuesday at the Charing Cross Hotel, 
London, Mr. E. H. Jones was in the chair, and 
the principal speakers were Mr. V. C. Faulkner 
(Past-President of the Institute of British 
Foundrymen and Editor of THe Founpry Trape 
JournaL) and Mr. J. J. Gillespie. The latter 
spoke on foundry management, and Mr. 
Faulkner gave an address on world power re- 
sources, pointing out that the present world 
reserves of coal would at the present rate of 
consumption last 3,700 years; but an increase of 
only 2 per cent. per annum would reduce this to 
a matter of 200 years. Known oil resources 
would last at the existing rate of consumption 
only 193 years, so that some increase in coal 
consumption could be expected. 

Amongst those present were Mr. Oliver 
Smalley (H.B.M. Consul, Pittsburgh), Mr. 
Ducas, Mr. John Cameron, J.P., Mr. Wilfred 
Harper, Mr. H. Field, and representatives of 
Italian and Belgian licensees, as well as members 
of the firms of Glenfield & Kennedy, Limited, 
and J. Blakeborough & Sons, Limited. 


Jones & LavGHLIN STEEL CoRPoRaTION and sub- 
sidiaries for the 12 months ended April 30, 1937, 
report a net profit of $7,619,668 after depreciation, 
interest, federal income taxes, etc., but before sur- 
tax on undistributed profits, equal to $6.09 a share 
on 576,320 shares of common stock. For the year 
ended December 31, 1936, the company reported net 
profit of $4,129,600, equal to three cents a common 
share. 
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Random Shots 


On reading the account of the cricket match 
at Lichfield last week, ‘‘ Marksman ”’ asked him- 
self how many such friendly games must take 
place each season, quietly, on village greens, on 
school playing fields, and on private grounds. 
These unrehearsed and intimate events are a 
sheer joy to watch, for they seem to breathe the 
true spirit of cricket as it used to be played 
before the days of leagues, test matches and 
broadcast commentaries, and from which 


emanates that peculiarly English phraseology 
which sets the standard of behaviour of a 
gentleman. ‘‘ To play the game,’’ ‘to play 


cricket,’ ‘‘ to be a sport,’’ all come from the 
noble game, and one can recapture that spirit 
in its fullest sense at these purely privat 
matches. At Lichfield the best of friends played 
on opposing sides, and there could have been 
scarcely a spectator who could not boast a bosom 
pal in each team. Yet the only desire was that 
the best side should win. Happy it was, then, 
that the Works Managers won, for now both 
teams have had their slice of luck, and ‘‘ Marks- 
man ”’ hopes that it is not the evil eye of the 
trophy which is responsible for our captain's 
ducks. Next time Mr. Holt is seen in publi 
his friends will expect to see him with a pair of 
spectacles! And he a Yorkshireman! Mr. 
Gardom, having knocked down the middle stump 
and broken the bails, seems to have played with 
his ‘‘ maitrise habituelle ’’ (not to be confused 
with ‘‘ maitresse habituelle,’’ please). 


* 


Only a short time ago ‘‘ Marksman’’ was 
privileged to witness another friendly match, 
that of the old boys of Sheffield Wesley College 
against what they in their school days vulgarly 
termed ‘‘ The Grammar Bugs,’’ more _ politely 
known as the Grammar School. As it is 25 years 
since those two schools joined forces to form the 
present King Edward VII School, it can be 
easily reckoned, without the aid of slide-rule or 
graph, that no player that afternoon was much 
under 45 years of age. The little scoreboard 
keeper—a slip of a youngster from the present 
generation of schoolboys—was heard to remark 
to his pal that the trouble of it all was that al! 
the players were too fat. Ah, well! time plays 
havoc with the slimmest of figures! 

+ * * 


On another occasion ‘‘ Marksman ’’ strolled 
into a private cricket ground in the Cotswolds, 
belonging to Mr. Miles Kenyon, one-time Lan- 
cashire captain, where a scratch team of week- 
end visitors and be-whiskered old-timers were 
putting up a brave fight against the boys of 


Cheltenham School. Amongst the week-end 
visitors was Duleepsinhji and Duleep- 
sinhji was bowled out for a duck! What a 


shout went up from the schoolboys! It was one 
of the loveliest of English summer afternoons, 
and the pitch was set in the middle of a beauti- 
ful lawn. It was surrounded by stately old 
trees, which formed a natural shelter for the 
spectators, who included the ladies and friends 
of the house, enthusiastic villagers, both old and 
young, and a handful of passing strangers, who 
were made as welcome as everyone else. 


* 


The influence of cricket begins to assert itself 
in the average English child’s life at a very 
tender age, as is shown by the question of tlie 
little mite who, when told that his father was 
going to America on business, asked: ‘‘ What 
ship are you going in, Daddy? Is it the cham- 
pionship? ”’ 

* * 

Either you like motoring or you don’t, and it 
was one of the latter who said that the motor- 
car has been responsible for dividing mankind 
into two factions, the quick and the dead. 


MarKSMAN.” 
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Steel Industry 


EXTRACTS FROM REPORT OF IMPORT DUTIES ADVISORY 
COMMITTEE 


The ‘* Report of the Import Duties Advisory 
Committee on the Present Position and Future 
Development of the Iron and Steel Industry ”’ 
(Cmd. 5507)* was issued last week. It will be 
recalled that the Committee’s terms of reference 
were: ‘‘toexamine the present position of the iron 
and steel industry in the light of all the data now 
available and in so far as is practicable to report, 
with due regard to the national interest, on the 
general lines of its future development.”’ 

In the course of their introduction the Com- 
mittee state that their terms of reference are 
very wide and capable of varying interpreta- 
tions. A full and comprehensive survey of the 
iron and steel industry would have taken a very 
long time and apart from that would, they think, 
have tended to obscure the very important issues 
of public policy which caused the inquiry to be 
instituted. They have assumed the main object 
to be to examine the grounds for the anxiety 
existent in some quarters, and expressed in 
Parliamentary debates and in the public Press, 
as to the conduct of the industry in the new 
conditions created by the adoption by this ceun- 
try of a protective policy and the manner in 
which it has been applied to the iron and steel 
industry, and to consider to what extent and 
in what manner those anxieties, so far as reason- 
able, can be allayed. Whilst, therefore, the 
British Iron and Steel Federation undertock at 
the request of the Committee an exhaustive 
factual and technical survey which has been of 
great assistance to them, and whilst they have 
given a wide interpretation to their terms of 
reference and have excluded nothing which they 
considered relevant thereto, they have centred 
their Inquiry on these broad issues. 

In addition to hearing evidence from the 
British Tron and Steel Federatien supplementing 
the detailed information, statistical and other, 
supplied by that organisation, and obtaining ad- 
vice from independent experts of high standing, 
the Committee thought it advisable to give op- 
portunity for any persons or organisations in- 
terested to make to them any representations 
which they might think desirable on the matters 
falling within the terms of reference set out 
above. A number of written statements were 
consequently furnished to the Committee and 
these were supplemented in most instances by 
oral evidence. In the course of their Inquiry 
they visited the Corby works of Stewarts and 
Lloyds, Limited, as a completed instance of a 
new and fully integrated large-scale works whose 
establishment has exemplified a number of diffi- 
cult social and industrial problems arising in 
the transfer of industry; and, in view of the fact 
that the failure of the proposa!s for steelworks 
at Jarrow was among the causes of the Inquiry, 
the Committee also visited that town. 


REVIEW OF THE INDUSTRY 


In the course of their review of the industry, the 
Committee state that complete information as to 
the capital involved in the industry is not avail- 
able, but the published accounts of thirty-seven 
concerns, estimated to be responsible in 1936 for 
some 86 per cent. of the country’s output of 
steel in that year, show a total capitalisation— 
after very heavy writings off in the preceding 
decade—of approximately £126.7 million, of 
which 24 per cent. was represented by deben- 
tures, 25 per cent. by preference shares, and 
51 per cent. by ordinary shares. As to the 
amount of employment provided, the number of 
insured persons between the ages of 16 and 64 
in the industry in July, 1936, according to the 


* H.M. Stationery Office, Adastral House, Kingsway, London, 
W.C.2. (Price 2s.) 


Ministry of Labour Returns, was 244,830, made 
up as follows :—Pig-iron, 16,070; steel smelting 
and rolling, 169,960, tinplates, 27,410; tubes, 
31,390. To this number must be added the 
23,710 insured persons recorded for the wire, 
wire-netting and wire-rope trade, making 268,540 
in all. The precise composition of this total is 
a matter of some uncertainty. It includes not 
only iron and steel workers in the ordinary sense 
of that term, but apparently all others employed 
in or about steel and allied works whether as 
engineers, craftsmen or labourers. 


Ore Resources 


An industry of this magnitude could not have 
been developed in the United Kingdom had it 
not possessed great natural advantages and 
maintained a high level of scientific and technical 
efficiency. As regards the former, the initial de- 
velopment of the industry was based upon the 
presence of accessible iron ore deposits and suit- 
able fuel for smelting purposes. The use of 
native ore in the manufacture of pig-iron in the 
coastal areas was supplemented in the course of 
time by imported ore, which was usually mixed 
with the home ore. For many years it was more 
economical to carry ore to coal than coal to 
ore, but later the position was modified by the 
considerable progress made in fuel economy and 
by technical developments which facilitated 
economical production from relatively low-grade 
ores of which there are still vast deposits, esti- 
mated at not less than 3,000 million tons, or 
sufficient for an annual output of ten million tons 
of steel for a hundred years. The greatest 
body of these ores lies in Northamptonshire, 
which probably contains one-half of the total, 
the rest being divided between Lincolnshire, 
Oxfordshire, and Kent, with small deposits 
scattered elsewhere. The movement of the in- 
dustry to the coast and the partial exhaustion of 
the home supplies of the richer grades of ore 
had the result that in the years 1923 and 1924 
334 per cent. of the ore used was of foreign 
origin. Since then there has been a tendency to 
make a greater use of native supplies, and the 
proportion of imported ore had fallen in 1936 
to about 30 per cent. 

The rapid growth of the use of scrap, coupled 
with the decline in the output of steel in the 
United Kingdom after the war expansion and 
post-war boom, had very serious results on pig- 
iron production and capacity. Many blast 
furnaces were allowed to fall into disuse and dis- 
repair without being replaced, and the industry 
as a whole was financially unable to keep abreast 
of modern developments. Within the last few 
years a number of blast furnaces of modern de- 
sign have been built, and others are in process 
of construction or are being planned, but it is 
generally admitted that there is much leeway to 
make up. 

As regards the maintenance of a high level of 
scientific and technical competence, the Com- 
mittee say it is unnecessary for them to do more 
than emphasise the fact that for a long period 
most of the outstanding inventions which pro- 
moted the expansion of the iron and steel in- 
dustry were of British origin, and despite its 
growth in other countries since the later decades 
of the nineteenth century, British metallurgists 
and industrialists still hold their own. The Com- 
mittee see no evidence of a decline in inventive- 
ness or of a reluctance to take advantage of the 
experience or discoveries of other countries, now 
that conditions have once more been created in 
which it is possible to do so. Taking all the 
factors into consideration, there is a consensus 
of expert opinion that the potentialities of the 
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industry in the United Kingdom are still very 
great as regards both home and export trade, 
and that, with adequate organisation, it can, 
and should, be a powerful contributor to the 
economic well-being of this country. 


Pig-Iron and Steel Production 


On the subject of production, the Committee 
point out that some criticism of the British iron 
industry has been based on the fact that the 
average size of blast furnaces in this country is 
considerably less than that of the furnaces in 
the United States and in Germany. It should 
be observed, however, that this is attributable 
in some degree to the necessity of providing 
adequate flexibility of output, looking to the 
much smaller market for pig-iron in this country 
than in the U.S. and Germany, and the wide 
range of qualities and specifications required, 
often in small quantities, particularly for 
foundry and forge use. Nevertheless it appears 
probable that for steelmaking iron, larger fur- 
naces would be of advantage, and that progress 
in this direction, which is a feature of recent 
schemes, has been hampered by the increasing 
use of scrap in steelmaking. The Committee 
have no doubt that in developing this side of 
the industry full consideration will be given to 
the question of the size of furnaces. 

As regards steel, the effective furnace (open- 
hearth and Bessemer) capacity on July 31, 1936, 
after allowing for the temporary withdrawal 
from production of plant undergoing enlarge- 
ment and reconstruction, was 12,210,000 tons a 
year, and in addition there was a capacity, in 
the form of electric furnaces, stock converters 
and Tropenas furnaces for 390,000 tons, making 
a total of 12,600,000 tons. At the close of the 
year all the effective furnaces were working to 
capacity. By the end of the present year, as 
some enlarged and reconstructed plant is coming 
back into use and a number of new furnaces 
will be completed, it is expected that a rate of 
production of 13,500,000 tons a year will be 
reached, providing sufficient supplies of pig-iron 
or scrap are forthcoming. The Committee are 
informed that a further substantial increase in 
productive capacity is expected to be made in 
the course of next year, and that preparations 
for further considerable extensions thereafter 
are also in progress. 


Levy on Production 


In the memorandum sent to the Committee by 
the National Committee in March, 1933, it was 
stated that the Federation ‘‘ would bring to 
the assistance of each association the stimulus 
of the general opinion of the organised industry 
hacked . . . by the powerful instrument of a 
central fund collected by a levy on the national 
production of pig-iron and ingot steel.’’ 

Obviously, such a levy scheme was not prac- 
ticable until the work of reorganisation was well 
advanced, but the Committee are informed that 
a scheme has now been adopted by the Executive 
Committee and the Council of the Federation for 
the establishment of a Central Stabilisation 
Fund to be used, either directly or as supplemen- 
tary to funds raised by the affiliated associations, 
for some or all of the following purposes :— 

‘** (i) to assist and expand export trade in steel 
products and the export trade of manufacturers 
using steel products as their raw material ; 


(ii) to maintain a reasonable price-level, by 
making grants to meet the position of certain 
high-cost plants whose output is essential in busy 
periods but whose costs are too high by which to 
determine the price-level ; 

(iii) to make provision for eliminating redun- 
dant or inefficient plants, thereby bringing 


efficient producing capacity into relationship with 
market demand ; 

(iv) to maintain on a ‘ care and maintenance 
basis in less busy periods plants which might well 
be necessary to meet the peak demands of busy 
periods ; 
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(v) to establish greater equality of delivery 
charges to the consumer, in connection with 
schedule prices ; 

(vi) to assist associations in the development of 
new uses for steel and market research ; 

(vii) thesé and any other purpose which the 
Council may approve in conjunction with the 
associations concerned as being to the benefit of 
the industry and in the public interest.”’ 

The amount to be aimed at in the first instance 
is to be £1 million, raised by a levy on 
the tonnage of steel ingots produced, the rate of 
the levy to be determined annually by the Council 
of the Federation and the proceeds to be vested 
in Trustees approved by that body. The scheme 
has not yet been worked out in complete detail, 
and some of the objects enunciated may be open 
to criticism and modification; but the Committee 
regard it as an important manifestation both of 
a growing sense of collective responsibility in the 
industry and of the prestige which the new 
Federation has already attained. 


FUTURE OF THE INDUSTRY 
Development and Planning 

The policy pursued by the State since 1932 
has contributed materially to rehabilitate the 
iron and steel industry and to put it on a profit- 
making basis. It has also assisted the promotion 
of a comprehensive organisation capable of exer- 
cising a powerful influence on the conduct of the 
industry as a whole, and able to negotiate with 
its foreign competitors on equal terms. 

Regarding the main problem before the Com- 
mittee, that of the principles which should 
govern the future conduct and development of 
the iron and steel industry, they start from two 
broad propositions. The first is that there can- 
not be a return to the unorganised conduct and 
almost casual development and the largely un- 
restricted competition at home and from abroad 
which characterised the industry until 1932; and 
the second is that the State cannot divest itself 
of all responsibility as to the conduct of an in- 
dustry so far-reaching in its scope, so vital to 
the national well-being, so largely dependent on 
State fiscal policy for its prosperity, and now 
being brought into a closely-knit organisation. 

Whilst, no doubt, there exists in certain 
quarters a continuing belief in the merits and 
sufficiency of unregulated competition both 
within the home industry and from abroad, the 
Committee imagine that the general consensus 
of opinion in the nation accepts the two pro- 
positions enunciated above. The orderly conduct 
and development of the industry with a view to 
production which shall be adequate to the 
national needs, including the promotion of the 
export trade as well as the requirements of the 
home market, involves in the first place the 
determination of an optimum capacity of pro- 
duction, both in gross and by categories of com- 
modities. This optimum cannot be permanently 
fixed; with the improvement in technical pro- 
cesses and a return to that steady upward trend 
in the world demand for iron and steel which 
was a characteristic of the century preceding the 
Great War, and of which there are, the Com- 
mittee think, signs of renewal to-day apart from 
the growth in armaments, and subject, of course, 
to the trend of population and standard of well- 
being in this country, it may and will, they 
hope, be possible to advance the optimum from 
time to time. 

What in the Committee’s judgment is essen- 
tial is that there should be at any given time 
sufficient capacity of well-balanced production 
to meet the requirements of the country so far 
as they can reasonably be anticipated, with a 
margin sufficient to cope to a substantial extent 
with any rapid increase resulting from unfore- 
seen circumstances, but not so great as to burden 
the industry with heavy charges for the upkeep 
of a large amount of redundant plant—charges 
which must enter into the costs of production 
and thereby affect adversely either a reasonable 
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return on capital, or prices to consumers, or 
both. Experience of the war years and those 
immediately following has demonstrated the 
dangers inherent in schemes of development 
based on a period of intense demand, though 
those schemes, excessive as they were when 
looked at in relation to even an active peace- 
time demand, were probably unavoidable in the 
circumstances of the time; and it would appear 
to be in the best interest of the industry that its 
output capacity should not be determined by 
regard for a maximum possible demand, but 
should leave some margin to be filled by imports. 

The determination of an objective, of the kind 
indicated, to which all new schemes, whether of 
expansion or replacement, shall be related, is 
clearly a matter of considerable difficulty, and 
is essentially a task which can be undertaken 
with any prospect of success only by a_ body 
capable of maintaining a constant watch over all 
sections of the industry, equipped with the 
fullest knowledge, and competent to give a de- 
finite lead; and the Committee are glad to know 
that the British Iron and Steel Federation is 
giving this matter earnest attention. 

A necessary preliminary is a comprehensive 
survey not merely of the actual output of the 
industry, already provided by the admirable 
statistical reports of the British Iron and Steel 
Federation and by the censuses taken by the 
Board of Trade, but also of its productive capa- 
city in respect of plant and the supply of 
materials, and of the distribution of its products 
both at! heme and abroad and between the 
various consuming industries. That task has 
already been taken in hand: the very exten- 
sive and detailed data collected by the Federa- 
tion with the ready help of its affiliated asso- 
ciations, in part for the purposes of the present 
Inquiry, afford a far more comprehensive 
survey of the whole industry than even 
those actively engaged in it have had hitherto. 
Much of the infermation as to the productive 
capacity and technical position of the industry 
embodied in the Committees’ Report and the 
appendices thereto is taken from the results of 
that survey, but this represents only a very small 
part of the information obtained, a great deal 
of which they have had to regard as confidential. 
The Committee understand that it is the inten- 
tion of the Federation to maintain this survey 
as a constant part of its normal activities, 
and they regard this as a matter of great im- 
portance. 

A fundamental condition for the future plan- 
ning of the industry is the existence of com- 
prehensive and well-organised associations for all 
its various sections, and it is most desirable that 
all such associations should without exception be 
affiliated to the central body, that is, to the 
British Iron and Steel Federation. The principle 
adopted by the Federation that membership of 
itself and of all affiliated associations shall be 
open to any concern desirous of joining and will- 
ing to subscribe to the rules should be main- 
tained. It is reasonable that associations of 
suppliers of materials should enter into arrange- 
ments with any organised bodies of consumers 
whereby the members of the latter should have 
some advantage over outsiders in respect of the 
prices at which they are supplied. But the 
measure of such preferential treatment should 
not be such as to make it difficult or impossible 
for the outside concerns to carry on. 

The policy of the Federation which provides 
for the submission for approval of any affiliated 
association’s rebate schemes and for appeal by 
any non-association concern to the Rebate Com- 
mittee of the Federation should be maintained. 
Quota schemes may be expedient in some circum- 
stances, but should not be introduced by an 
association without the approval of the Federa- 
tion, which should set up a special committee to 
review such schemes and deal with questions 
arising under them. Any producer regarding 
himself as unfairly treated should have a right 
of appeal to some body outside the particular 
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association concerned, and _ special provision 
should be made for the impartial assessment of 
quotas for newcomers to the industry. A policy 
of price regulation is inherent in the new 
organisation of the industry, and the method 
of control adopted by the Federation appears to 
be well-devised and in the interests of producers 
and consumers alike. 

While the Federation has throughout favoure: 
the inclusion of foundry pig-iron production with- 
in its scope,, it has never contemplated the in- 
clusion of the iron foundry industry. Evidence 
has been given by representatives of the iron- 
founders, who referred to efforts which were 
being made to form a comprehensive organisation 
of ironfounders and urged that assistance from 
the producers of foundry iron in the form of an 
interlocking agreement was essential to secure 
this. The iron foundry industry covers a wide 
and varied range of products and in many 
sections is closely linked with other industries, 
and there is some doubt as to the practicability 
or advantage of a single comprehensive organi- 
sation for the whole industry. In any case, 
it is considered that the achievement of some 
definite degree of organisation among_iron- 
founders themselves and the determination of 
the aims and objects of such organisation is a 
necessary preliminary to any such agreement as 
they contemplated with the pig-iron producers. 
After discussion of the position with the repre- 
sentatives of the latter there is no reason to 
doubt their willingness to co-operate with any 
properly organised section of the foundry in- 
dustry in promoting the common interests of 
both. Certain sections of foundry work are 
already closely associated with the pig-iron in- 
dustry and should the foundry iron producers 
affiliate to the Federation as was hoped, it is 
suggested that if and when such co-operative 
action has been achieved with these sections the 
question of extending the scope of the Federation 
to include them should be considered. 


In regard to loyalty rebates, quota schemes and 
price regulation the policy pursued by the 
Federation should be subject to a general over- 
sight by the independent body. 


Price Regulation 


Prices fixed by associations in the past have 
been, naturally, minimum prices, and there has 
been no objection to members charging higher 
prices where these were obtainable. The setting 
up of the Federation’s organisation and the limi- 
tation of competition has, of course, modified this 
position and the public interest is to secure that 
the prices fixed are maximum prices. The growth 
of demand to a point at which it tended to out- 
run production made this an urgent practical 
problem, and the Committee requested an assur- 
ance from the Federation that where prices had 
been fixed with the Committee’s approval they 
should be regarded as standard prices not to be 
exceeded. Such an assurance was readily given 
by the Federation on behalf of the industry and 
has been endorsed by the associations concerned, 
and the Committee believe that the sections of 
the industry whose prices have been fixed in this 
way have observed their undertakings. 


Pig-iron Shortage in Russia 

The unsatisfactory state of pig-iron production 
in Soviet Russia during the current year has resulted 
in a marked contraction of pig-iron stocks at various 
steelworks. Stocks at the Magnitogorsk steelworks, 
which touched 400,000 tons during the course of 
last year, had dropped to 110,000 tons on March }, 
and to 72,000 tons on May 1. Steel and rolling- 
mill production has been held up by the pig-iron 
shortage. The 1937 plan provided for a 11 per 
cent. increase in pig-iron output during the first 
half-year, but the actual output was lower than 
in the parallel period of last year. The deficit in 
the half-year was 800,000 tons, the actual output 
being estimated at 6,949,000 tons, or 200,000 tons 
less than in January-June, 1936, but over 19 per 
cent. higher than in the corresponding period 0! 
1935. 
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Non-Ferrous Foundry Practice 
DERBY DISCUSSION COVERS WIDE FIELD 


The first Paper to be presented at the Sym- 
posium on Non-Ferrous Foundry Subjects held 
during the recent annual conference of the Insti- 
tute of British Foundrymen was ‘“ Notes on 
the Structure and Characteristics of Aluminium 
Alloys,’”’ by Mr. H. C. Hatz. The discussion 
was opened by Mr. Artuur Locan, who con- 
gratulated the organisers of the Derby confer- 
ence, and the Literary Committee, on having 
arranged so interesting a symposium on non- 
ferrous foundry subjects and on having recog- 
nised at last that cast iron was not the only 
metal which was made into castings or 
which foundrymen had to handle. It was 
high time the Institute recognised the value and 
importance of non-ferrous alloys and non-ferrous 
founding. Aluminium and aluminium alloys 
were rapidly coming into their own, and were 
achieving the prominence and importance which 
their remarkable properties warranted. Civili- 
sation was now entering upon the Aluminium 
Age. One of the most outstanding features of 
modern social conditions was mobility; cheap and 
rapid transport had done more to revolutionise 
our manner of living since the war than had 
almost any other single feature. The efficiency 
of the modern internal combustion engine was 
definitely dependent upon aluminium alloys; 
even the railways were beginning to wake up 
and to use aluminium alloys to promote the de- 
sign of locomotives of greater speed and effi- 
ciency. He was, however, interested in the 
Papers particularly as a manufacturer of alumi- 
nium pistons for internal combustion engines. 

The Paper by Mr. Hall provided much useful, 
interesting and original information, and raised 
many points which would provide fruitful ground 
for discussion. Commenting upon a statement in 
that Paper that crystal growth might take place 
easily in aluminium, two or more cells becoming 
one by simple annealing, Mr. Logan asked what 
were the minimum temperatures at which that 
occurred, and whether the statement referred to 
pure aluminium only or to alloys of aluminium. 

Another statement to which the author drew 
attention was to the effect that ‘‘ pinholes were 
often found, on microscopic examination, to be 
associated with copper segregation.”’ It was also 
an unfortunate fact, he said, that pinholes and 
porosity were often associated with oxide inclu- 
sions. 


Flowing Power 


It was very interesting to note that the author 
had studied the castability and fluidity of vari- 
ous aluminium alloys, for those properties were 
of paramount importance from the foundry point 
of view. He asked for some further details of 
the castability and fluidity tests, and of the 
practical manipulation—details of the apparatus 
used, etc. In experimental work he had found it 
extraordinarily difficult to secure consistent re- 
sults, and to fix conditions as to temperature, 
etc., to be exactly the same in each test. 

The reference in the Paper to the fact that 
fluidity was much influenced by the presence of 
suspended oxides led Mr. Logan to a considera- 
tion of the general problems which beset the 
aluminium founder. One of the vital factors in 
aluminium founding was the “‘ quality ’’ of the 
material. That was a very nebulous and in- 
definite property, hut every foundryman who had 
to deal with aluminium would appreciate what 
was meant by that term. There was no doubt, 
for instance, about the difference between an 
ingot of correct and newly-made alloy from 
virgin metal and the same material after re- 
peated meltings. The difference was a difference 
of ‘‘ quality.’’ Although the general chemical 
composition of the alloy remained the same, 


there would be still a big difference between a 
casting made from a new ingot and one made 
after, say, ten meltings. The causes of that 
difference were difficult to define; yet the lack of 
‘““ quality ’’ was a vital factor, and could be 
shown to be a direct cause of high proportions 
of scrap in production. Repeated melting was 
accompanied by gas absorption, oxidation and 
oxide film entanglement, resulting in poorer cast- 
ing properties, lack of fluidity, greater porosity 
and very frequently large grain size. He asked 
what was the connection and relation between 
“ quality,’’ gas content and grain size. It 
seemed apparent that in certain alloys there was 
some definite and complicated inter-connection. 
How, then, was the foundryman to determine 
the all-important but elusive factor of 
‘quality? ’? What was the criterion? Could 
the aluminium oxide content of the material 
alone, or the nitrogen content and/or the 
measured gases be used as a criterion, as hinted 
in M. Chaudron’s French exchange Paper? Or 
must those factors be combined with castability 
and fluidity tests? Or would castability and 
fluidity tests alone serve as criteria? 


Nomenclature 

Mr. V. C. Favixner (Past-President; Editor 
of Tue Founpry Trave Journat), discussing the 
problem of nomenclature, said that in the trans- 
lation of. M. Chaudron’s French exchange 
Paper the word ‘‘ Rochage’’ was used, and he 
had discovered by reference to other Vapers 
that that was definitely to be associated with 
the problem of gas evolution during freezing. 
Apparently there was xc omnibus word in the 
English language which would cover that par- 
ticular phenomenon, and he asked whether mem- 
bers of the Institute could suggest a word giving 
a close translation to the word ‘‘ Rochage,”’ thus 
eliminating the necessity for the use of an ex- 
pression each time. 

Again, Professor Desch had made a very nice 
compromise with regard to nomenclature in the 
course of the ‘‘ Edward Williams ”’ lecture which 
he had delivered on the previous day. For 
generations at least the steel and iron foundry- 
men had used the word “ life’’ in expressing 
the ability of the metal to fill the mould. Then 
the metallurgists, in the course of their re- 
searches, had noted the same phenomenon and, 
approaching the subject from various angles, had 
hit upon the horrible word “‘ castability.’’ It 
was pleasing to note that Professor Desch had 
used the expression “‘ flowing pewer,’’ and Mr. 
Faulkner suggested that the expression “‘ flowing 
power ”’ might be standardised. 

Mr. FE. Noste, referring to the use of chills 
and the benefits of rapid chilling, asked if Mr. 
Hall had had experience of ultra rapid cooling 
by means of water-cooled moulds. 

Mr. A. Duntop asked if Mr. Hall had had ex- 
perience of the use of mould materials of high 
thermal conductivity, such as carborundum and 
carborundum mixtures. 

Mr. Jones, pointing to the reference, in Mr. 
Hall’s Paper, to opalescent tints on the exposed 
surfaces of runners and risers, indicating the 
presence of dissolved alkali metal, and the state- 
ment that when those tints were noted, pin- 
holing was very unlikely in the casting, asked 
in what particular alloys Mr. Hall had noted 
those tints. 

Mr. Hall’s Reply 

Mr. Hatt, replying to the discussion on his 
Paper, said that various mould materials had 
been used with a view to increasing the heat con- 
ductivity. Carborundum and metallic powders 


had been used, chrome iron ore had been used, 
as well as certain qualities of sand. There were 
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advantages in their use, particularly in regions 
where extra strength was specially important. 

He had done some work on ultra-rapid chill- 
ing with nickel and chromium. The chilling or 
cooling from the liquid state of an alloy contain- 
ing 1 per cent. chromium and the balance alumi- 
nium resulted in a considerable proportion of the 
chromium being trapped in solid solution, if the 
alloy were cast at a temperature considerably 
above its melting point (say 100 deg. C. above) 
in a mould which was relatively cold. In that 
case, the hardening after ageing, which suggested 
there was some solid solution, might be about 43, 
whereas it was only about 16 in the case of a 
specially pure aluminium casting, treated under 
the same conditions. In the case of nickel it 
was more difficult to achieve the solid-solution 
state. There seemed to be a sort of breakdown 
rather similar to that of martensite from aus- 
tenite, but the fine dispersion that could be 
obtained seemed to produce the hardening and 
refining phase of that metal, and particularly 
in alloys which had a tendency to under-cooling. 
It appeared, however, that neither of those 
metals under so-called equilibrium conditions 
were soluble in aluminium up to a temperature of 
about 600 deg. C. Chill quenching method might 
produce more stable solid solution, when sub- 
jected to heat, than that produced by the nor- 
mal solution and ageing treatment. 


Oxide Films 


With regard to the problem of oxide films, he 
had found a great advantage in using certain 
fluxes, and the cryolite originally present in the 
aluminium seemed to increase fluidity. That ex- 
plained the advantage, referred to by Herr 
Rohrig, of adding new aluminium which also 
contained traces of cryolite from the electro- 
lytic fluxing process. The bubbling of nitrogen 
through the metal had been proved to reduce 
the amount of oxide owing to the elimination 
of other gases, and nitrogen itself, not being 
very soluble, was easily brought to the surface. 
Another method which had been found useful 
in the case of certain alloys was to heat the 
oxidised metal to a rather high temperature 
and then to treat it with a special flux. Some 
people had suggested that that treatment, in an 
ordinary gas- or oil-fired furnace, would increase 
the carbon percentage, which was detrimental ; 
but if certain fluxes were used subsequently, at 
about 720 deg. C., a much more fluid metal was 
obtained than by just heating to a temperature 
sufficiently high to cast. 

He agreed fully with Mr. Faulkner that 
‘‘ flowing power ’’ would be a very much better 
term than ‘‘ castability,’’ even though it might 
not express quite the same quality. 


Influence of Carbon 

Carbon was rather an interesting impurity in 
aluminium, and it seemed not to have been in- 
vestigated very much. In some chromium alloys 
there seemed to be carbides of a different nature 
from those in steel; they were perhaps triple 
eutectics or even quadruple eutectics, which were 
rather persistent, and he felt that some of the 
best heat-resisting alloys were interfered with 
by the presence of the carbon. So far he had 
not been able to find very good methods of elimi- 
nating it. In chromium and molybdenum and 
tungsten aluminium alloys it might reach about 
0.1 per cent. He did not know whether anyone 
had confirmed those results. The combustion of 
aluminium alloys for carbon estimation was very 
exciting sometimes, due to the violence of the 
reaction; in order to secure concordant results, 
it was generally necessary to mix the aluminium 
with a large proportion of mild steel of known 
carbon content, and then, by subtracting from 
the total the amount of carbon in the iron, to 
arrive at the amount in the aluminium. 

Of course, some alloys were much more easy 
than others to refine and clean. The problem of 
fluxes had ‘been considered fairly thoroughly, but 
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not very systematically, and jf anyone could 
undertake a serious research on fluxes, the re- 
sults would represent a very valuable addition 
to the material which was accumulated by the 
Institute. The work might be applied to pure 
aluminium and also to some of the common 
alloys in use. 

Replying to Mr. Jones, Mr. Hall said that 
the opalescent tint had been observed on high- 
silicon alloys, on moderately high-copper alloys 
with aluminium, and on alloys containing small 
quantities of copper, nickel, silicon, iron and 
titanium. When the tint was noted one did not 
usually find the small pinhole roughnesses at the 
tops of the runners or risers which were generally 
associated with pores in the bigger sections of 
the castings. 

Mr. Hall intimated that he would extend his 
reply, if necessary, by means of a written com- 
munication. 


REMELTING ALUMINIUM IN THE FOUNDRY 


Herr Rounic, when referring to the section 
of his Paper dealing with the degasifying of 
molten baths, added that chloride treatment had 
been introduced successfully in England. 

Mr. A. Locan pointed to statements made in 
the Paper touching upon the “ quality’’ of 
aluminium alloys from the foundryman’s point 
of view. One such statement was that ‘ The 
extent to which the casting properties of a melt 
which is ‘dry,’ in consequence of its content 
of oxide films, may be improved by the addi- 
tion of 10 to 20 per cent. of electrolytic alu- 
minium is often surprising.’’ In other words, 
he said, by adding from 10 to 20 per cent. of 
electrolytic aluminium the ‘‘ quality ’’ of the 
material was improved. 

With regard to the statement in the Paper 
that the oxide content of remelted metal should 
be kept as low as possible, particularly from the 
point of view of the ability of the surface to 
take a polish, he asked what was a low and a 
high oxide content; in other words, what were 
the limits of aluminium oxide content? 

Mr. A. Dunuop, discussing the equation re- 
ferred to by Herr Rohrig, in which copper sul- 
phide was reduced, asked whether a similar re- 
action occurred with nickel sulphide and mag- 
nesium. Tle also asked whether the magnesium 
sulphide was easily disposed of. 


“Dry” Alloys 

Herr Rourie replied that the magnesium 
sulphide was not easily disposed of. Dealing 
with Mr. Logan’s reference to the statement 
concerning the improvement of the casting pro- 
perties of a melt which was ‘“‘ dry ”’ by the ad- 
dition of from 10 to 20 per cent. of electrolytic 
aluminium, he said that the expression ‘‘ dry ”’ 
meant a metal in which the flow was short; the 
flow could be improved or lengthened by the use 
of a flux containing cryolite. He recalled an 
experience at a factory which was melting sheet 
scrap and where they used virgin aluminium 
from the electrolyte. On one occasion, instead 
of having the virgin aluminium from the electro- 
lyte, they had re-melted pure aluminium, and in 
consequence had experienced great difficulties. 
Blisters had occurred on the sheet. He had sug- 
gested the addition to the metal of a flux cen- 
taining cryolite. When that was added, the 
metal flowed better in the mould; the metal-cast 
was “‘longer,’’ it had better fluidity and the 
blisters had disappeared in consequence of the 
removal of the oxide content. Subsequently the 
factory had reverted to the use of the virgin 
aluminium from the electrolyte. 

It was difficult to say what should be the oxide 
content of the remelted metal, 0.05 per cent. 
being an amount that should not be surpassed. 

After Herr Réhrig’s reply the following Papers 
were presented:—‘ Trends in the Non-ferrous 
Foundry,’’ by Dr. L. B. Hunt, and “ The Use 
of Nickel in Non-ferrous Alloy Castings,’’ by Mr. 
J. O. Hitchcock. These Papers were discussed 
together. 
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NICKEL IN ALUMINIUM BRONZE 


Mr. J. A. Reynotps asked if Mr. Hitchcock 
had had any experience of the effect- of nickel 
in aluminium bronze cast in green sand or dry 
sand. Emphasising that all his remarks were 
directed to sand castings and not to chill cast- 
ings, he said that for six months he had been 
experimenting with a view to finding a high- 
tensile bronze or brass which must have a cer- 
tain degree of electrical conductivity; the 
material was required for overhead trolley bus 
and electric railway fittings and also for fittings 
for electric resistance welding. In most alloys 
nickel would obviously reduce the electrical con- 
ductivity to a very low figure, so that great care 
must be exercised in the addition of it. When 
making small sand castings of section averaging 
not more than 1 in. square, with a straight 
aluminium bronze of the ternary type, i.e., with 
10 per cent. aluminium and 3 per cent. iron, 
with manganese-copper as a deoxidiser, he had 
found a species of porosity in those castings 
which was very like that caused by self-annealing. 
Since self-annealing could not possibly occur in 
a section of 1 in. square or less, he was forced 
to the conclusion that there must be some inter- 
action between the steam or air of the green 
sand mould and the aluminium bronze. When 
the castings were made in dry sand, of course, 
the defects seemed to be minimised ; but dry sand 
mouiding was a much more expensive and a 
slower method of producing small fittings than 
was green sand moulding. 


New Alloys Suggested 


He was also experimenting with an alloy con- 
taining 9 per cent. aluminium, 14 per cent. iron, 
and 3 per cent. nickel, which seemed to be quite 
a good and close-grained metal; but he was up 
against the electrical conductivity problem. Also, 
he wondered whether an increase of head pres- 
sure would eliminate porosity. 

Another alloy mentioned by Mr. Reynolds was 
a silicon-aluminium bronze, which apparently 
had been used to a fair extent in America, but 
not much in this country, as far as he could 
ascertain. It contained about 7 per cent. 
aluminium and, say, 3 per cent. silicon; it had 
a high yield point and a high ultimate tensile 
strength, but the elongation was very small, 
being very rarely more than about 2 per cent. 
He asked for the experiences of other workers in 
respect of that alloy, and particularly whether 
quenching would have the effect, as it had in 
some non-ferrous alloys, of softening the alloy 
and increasing the elongation. 


Use of Fluxes 


Mr. F. Hvupson, having complimented the 
authors upon their able summaries of , present- 
day knowledge of non-ferrous founding, ex- 
pressed particular interest in Dr. Hunt’s refer- 
ence to the uses of fluxes. Many of the most 
practical workers in the non-ferrous field, he 
said, were rather apt to regard fluxes as being 
quite unnecessary; but he considered that con- 
ception as being altogether wrong, because, to 
look at the matter logically, molten metal was 
essentially a liquid, and just as in the labora- 
tory certain reagents were used for that liquid 
to form definite reactions, so in a scientifically 
conducted melting shop, by the use of properly 
balanced fluxes, one brought about very definite 
metal reactions leading to improved results. 

He would have liked to have heard Dr. Hunt 
refer to the possible need for actually pouring 
the castings in a non-oxidising atmosphere; and 
he recalled a Paper presented in 1936, he be- 
lieved by an American colleague,* in which refer- 
ence was made to the casting of aluminium 
bronzes in an inert atmosphere. Some workers 
in this country, he added, were extending that 
policy because, in addition to filling the mould 
with an inert gas, they were trying to rig up 


* M. T. Ganzange, ‘ Production of Aluminium Bronze Castings 
to withstand High Pressure.”’” Trans. A.F.A., 1936, Vol. 44, 
p. 483. 
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some means of actually pouring the metal 
through a column of that same gas from a 
bottom pouring ladle, so that the metal did not 
come into contact with air at all. He believed 
that the solution of the production problem in 
the case of aluminium bronze castings lay in that 
direction; and he coupled his remarks on the 
matter with the reference made by Dr. Hunt 
to the effect of gas upon the physical properties. 


Use of Inert Gases 

Discussing Mr. Hitchcock’s Paper, Mr. Huds: 
was particularly interested to note the analyses 
given therein for nickel-silver casting alloys. 
British practice, he said, entailed the use of an 
alloy containing from 20 to 25 per cent. of zinc, 
whereas American practice used only 6 per cent. 
of zinc, and it seemed to him that the latter 
alloy was very much easier to handle than the 
former. With ordinary brass castings having a 
zinc content of more than 20 per cent., troubles 
were experienced in pressure work, but when the 
zine content was below 20 per cent., very little 
trouble indeed seemed to be experienced in the 
foundry. This might have some bearing upon 
limiting the zinc content certainly to below 20 
per cent. in the casting of nickel-silvers. 

There were many interesting experiences in 
conducting work on the uses of inert gases or 
relatively inert gases in the production of cast- 
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ings, and he warned others not to make the 
mistake that he had made when he first filled 
the moulds with carbon dioxide. One poor 
fellow in the foundry was holding a copper tube 
connected to a cylinder of this gas, in order to 
fill the mould during the pouring of the casting; 
although he was very hot in some parts, he was 
extremely cold in other parts, due to there being 
icicles hanging from the carbon dioxide tube, 
and altogether uncomfortable. 


Alloys for Use with Superheated Steam 

Mr. A. Dunuop referred to the use of nickel 
in non-ferrous alloys that were required to with- 
stand superheated steam—as, for example, in the 
seats and lids of steam valves—which alloys often 
failed on hydraulic test, due to porosity; and he 
gave some results of a series of tests conducted 
with a view to ascertaining the best conditions 
for the melting and casting of such alloys, hav- 
ing regard to the many variables associated 
therewith. He did not claim that the tests 
covered all the variables completely, but he put 
forward the results in the hope that they would 
help those engaged in the manufacture of nickel 
bronze castings. 

There appeared to be no doubt, he said, that 
the primary cause of porosity in nickel bronze 
was gas absorption during melting. 
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Test-pieces were used each consisting of a series 
of cylindrical sections of varying depth and of 
diameters increasing from the bottom to the top. 
As cast, the bottom section was of 1} in. dia. 
and 1 in. depth, the next was 1} in. by } in., 
the next 2 in. by } in., the next 2} in. by 3 in., 
the next 2} in. by } in., and the top section 
2: in. by 2 in. The runner entered at the 
bottom and there was a large riser at the top. 
The test-pieces were produced under carefully 
controlled conditions, and after machining were 
subjected to hydraulic test. That type of test- 
piece, shown in Fig. A, was chosen because it 
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before pouring. Such treatment thoroughly 
cleansed the metal of reducing gases, which were 
the main source of porosity. The oxidising 
treatment, however, must be followed by com- 
plete de-oxidation with magnesium immediately 
before pouring. 

Having noted Mr. Hitchcock’s statement that 
one of the advantages of adding nickel to tin- 
bronze was a decrease of grain size, Mr. Dunlop 
asked for his views on the effect of nickel on the 
grain size of high-tensile brass. His own firm 
made castings up to 15 to 20 tons weight in high- 
tensile brass, and had found that the tensile 


TasLe A.—Experimental Results on Nickel Bronze for use with Superheated Steam. 


Casting Hydraulic test, Ibs. per sq. in. Condi- 
Composition.| Test | temp : : Specific | tion of 
Per cent. No. | Deg. Thickness of covtion gravity.| top of Remarks. 
| | Zin. | din. | gin 
Ni, 33 ; 1 1,250 — Metal too cold ; would not 
Cu, 57; run casting. 
Sn, 10. 
2 1,280 | Tight | Tight} Tight |Porous/Porous| 7.7 Badly | On machining large num- 
1,000 | 1,000 | 1,000 swollen ber of gas holes exposed 
in all sections. 
3 | *About | Tight | Tight | Tight | Tight | Tight 8.9 Deep | On machining surface of 
1,400 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 shrink all sections perfect. 
4 1,280 | Tight | Tight | Tight |Porous|Porous| 8.6 Slight | Metal heated to above 
1,000 | 1,000 | 1,000 250 shrink 1,400 deg. C. allowed 
to solidify in crucible, 
then quickly remelted 
and cast at 1,280 deg. C 


was simple to mould, easy to machine, easy to 
test hydraulically, and it illustrated the effect of 
section. 
The results obtained were as shown in Table A. 
The conclusions to be drawn from the results, 
said Mr. Dunlop, were that :— 


(1) Casting temperature for the alloy should 
be at least 1,400 deg. C. 

(2) Thin sections were more easily obtained 
tight than thicker ones, due probably to more 
rapid cooling retaining the gas in solid solu- 
tion. That seemed to indicate that the higher 
the thermal conductivity of the mould, the 
better. 

(3) Specific gravity provided a good and 
quick test of porosity. Very few nickel bronze 
castings leaked under pressure before the cast 
skin was broken. By finding the specific 
gravity of unmachined castings, .machining 
time on many of the subsequent defective cast- 
ings would be saved. 

(4) The condition of the top of the riser indi- 
cated the soundness of the casting. A well 
shrunk riser indicated a sound casting, while 
the swelling of the riser was a sure sign that 
porosity would be found. 

(5) The degassing treatment, allowing the 
superheated metal to solidify slowly and then 
to remelt rapidly, did not give better pressure 
tightness than casting at a high temperature ; 
however, a better cast skin was obtained due 
to the lower casting temperature. When cast- 
ing at temperatures over 1,400 deg. C., the 
metal was likely to eat into the ordinary brass- 
foundry sand. The result obtained by rapidly 
remelting the hot solid alloy indicated the 
advantage of rapid melting. 


There was doubtless a shortage of published 
information, he said, in foundry practice of the 
non-ferrous alloys containing nickel, and many 
would welcome the section in Mr. Hitchcock’s 
Paper devoted to the production of sound nickel- 
silver castings. Mr. Dunlop agreed with many 
of the statements made therein. He believed 
the most prevalent cause of trouble was gas 
absorption from the furnace. A flux was essen- 
tial, and he recommended one of ground glass. 
Thorough deoxidising was also to be commended ; 
but under certain conditions it was often very 
helpful to treat the molten metal with an oxidis- 
ing agent, such as manganese dioxide, 10 minutes 


* Pyrometer only registers up to 1,300 deg. C. 


strength of pieces taken from thick sections was, 
on the average, from 2 to 3 tons less than the 
tensile strength of pieces from thin sections. 
That reduction of strength appeared to be due 
te grain growth, particularly in the alpha-phase. 
A programme of research had been drawn up for 
investigating the influence of various elements 
on grain growth and, naturally, nickel was in- 
cluded. He asked if Mr. Hitchcock could suggest 
the best amount of nickel to use in high-tensile 
brass. 
Mr. Hitchcock’s Reply 


Mr. Hircucook, commenting upon the experi- 
ments described by Mr. Dunlop, referred to the 
beneficial effect of large feeding heads on alloys 
of the nickel-copper-tin type and noted in this 
connection the greater soundness of the thinner 
sections at the bottom of the test casting de- 
scribed. He wondered whether deoxidation 
treatment was applied to the metal, because 
often it was found desirable to use a percentage 
of magnesium, which not only helped to deoxidise 
the metal but seemed to have a tendency to de- 
gasify it as well. 

The oxidation treatment mentioned by Mr. 
Dunlop had been used for some years; where one 
used a lot of Monel scrap, which might have a 
high carbon content, it was customary to charge 
a certain amount of manganese ore and to de- 
oxidise subsequently. In a recent Paper by 
Mr. Kihlgren to the American Foundrymen’s 
Association, dealing with the casting of 70: 30 
cupro-nickel, oxidation treatment was recom- 
mended, a few ounces of nickel oxide or copper 
oxide being added to the molten metal, followed 
by a manganese-silicon deoxidation treatment 
about 3 to 5 minutes before casting. 

There was very little information available 
concerning the effect of nickel on the grain size 
of high-tensile brass castings, and Mr. Hitch- 
cock suggested that Mr. Dunlop might carry out 
some tests on that matter, using nickel addi- 
tions of the order of 4, 1, 14 and 2 per cent. 


Nickel Silvers 
Commenting on Mr. Hudson’s references to 
the zine contents of nickel-silvers, he said that 
the higher zinc-content alloy was the cheaper, 
of course, and he believed that was one of the 
prime reasons why zinc content had been stan- 
dardised at approximate!y the 20 per cent. level 
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in this country. 


There were indications that 
the lower zinc content alloys can be cast more 
easily, but the presence of 4 per cent. of tin 
also had an effect on the castability; the flowing 
power of the metal, but, of course, adding to 


the cost. Atmospheric corrosion tests on nickel- 
silvers of different zinc contents had indicated 
that zine had a beneficial effect in that respect; 
the high zinc-alloys were also somewhat whiter 
than the lower zinc alloys, though the difference 
was small. 


Trolley-Wire Fittings 

Recalling the remarks of Mr. Reynolds con- 
cerning experiments with aluminium-bronze for 
trolley-wire fittings, Mr. Hitchcock drew atten- 
tion to his reference in the Paper to an 
88:5:5:!2 copper-tin-nickel-zinc alloy, which 
was used extensively on the Pennsylvanian Rail- 
way for catenary clamps for overhead trolley 
wires. He believed there were two main reasons 
for standardising that alloy—one being that a 
saving was effected in meta! costs, and the other 
that an alloy of high nickel content improved 
resistance to atmospheric corrosion. He did not 
think the conductivity question had been con- 
sidered, because he believed the fittings were 
made. quite massive. Aluminium-bronze was 
notoriously difficult to handle in the foundry, 
of course, and was prone to porosity troubles. 
Whether or not increased feeding would improve 
the soundness of the 1} per cent. iron, 3 per 
cent. nickel and 9 per cent. aluminium alloy 
was an open question; so many other factors 


- were liable to enter into the problem that, with- 


out considering all these factors, it was difficult 
to say definitely that advantage would be de- 
rived from modifying one only. 

Electrical resistance welding electrodes were 
engaging attention at the moment, but he did 
not think that any of the experiments on nickel 
alloys were sufficiently far advanced to enable 
him to make any statement about them yet. 
However, he would be pleased to pass on such 
information as became available when the tests 
had been in progress a little longer. 

Finally, he said, he hoped to comment in fur- 
ther detail on the tests described by Mr. Dunlop 
on the 33 per cent. nickel alloy when he had 
studied them further and to communicate to Mr. 
Reynolds such information as is available con- 
cerning silicon-aluminium-bronzes. 


Liquid Reactions 


Dr. Hunt, commenting on Mr. Hudson’s refer- 
ence to the use of fluxes, emphasised that molten 
metal was a liquid and should be treated as such, 
in much the same way as the chemical engineer 
treated his liquids. Further study of the re- 
actions that occurred and the application of the 
knowledge thereby obtained to purification by 
fluxes was probably the most important factor in 
the non-ferrous foundry at the present time. He 
emphasised again that the work of Lepp, in 
France, was well worthy of careful study. The 
production by him of high-tensile gunmetals, 
bronzes and aluminium alloys had _ resulted 
virtually from the study of the liquid reactions. 

Finally, Dr. Hunt said he still felt that two 
of the most important needs of the non-ferrous 
foundry were increasing precision of control and 
the development of new ideas—even if those new 
ideas were taken as a leaf from the other fellow’s 
book—from such operations as the production of 
copper cakes and similar products for subsequent 
plastic working. 


The British Foundry School 


Mr. J. G. Pearce (Director, British Cast Lron 
Research Association) made a statement with 
regard to the British Foundry School, which was 
established last year to give a full year’s train- 
ing to selected men from the industry. He 
emphasised that the school covered both ferrous 
and non-ferrous work, so that brass, aluminium 
and the non-ferrous alloys generally received their 
full share of attention. The average age of 

(Concluded on page 50.) 
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Foundry and Laboratory Characteristics 
of Cupola Cokes’ | 


By HUGH O’NEILL,f D.Sc., M.Met., and J. G. PEARCE, M.Sc., M.I.E.E. 


In 1929 and 1933 the British Cast Iron 
Research Association carried out certain cupola 
trials on various brands of Durham coke which 
suggested that further foundry and laboratory 
experiments would be of interest. During 1934 
one of the authors (J. G. P.) and Mr. E. Milling- 
ton (then chief metallurgist of the L.M.S. Rail- 


rail chairs, Fig. 1 being a drawing of the fur- 
nace used. It was nominally of 8 to 9 tons per 
hr. capacity and continuous melting throughout 
the day was possible with the exception of a 
l-hr. stoppage at midday. When it was found 
necessary to retard melting, the blast was cut off 
completely and a corresponding time allowance 


TaBLE I.—Cupola Combustion Data. 


Melting Mean Atmospheric conditions. 
Coke reference. t T . air. of air. Blast Humi- |Barometric} Direction 
Der _~ per | Cub. ft. Ins. temp. dity. pressure. of 
g.™: ; per min. water. Deg. C. | Per cent. Ins. wind. 
Ll a's ae 1,340 8.3 3,675 16.0 14 43 29.7 S.W. 
L2 ne --| 1,320 8.9 3,725 15.5 24 — 30.0 8. 
Gl ee 1,320 7.4 3,525 16.5 11 56 28.9 8. 
1,310 9.3 3,900 15.0 21 30.1 S.W. 
i 1,315 8.9 3,750 15.5 11 47 30.3 N.W. 
A 1,310 8.7 3,750 15.5 14 41 30.3 N.W. 
F 1,310 8.0 3,700 16.0 9 55 29.95 N.W. 
Cc 1,305 8.4 3,800 15.0 13 75 30.4 N.W. 
I 1,305 8.1 3,675 17.0 9 62 29.7 N.N.E.§ 
Ht 1,300 8.4 3,800 16.5 10 77 30.5 N.W. 
B 1,300 8.9 3,750 16.5 10 41 30.5 N. 
E 1,295 8.2 3,675 17.0 ll 47 29.45 W.S.W. 
Mt 1,295 PY 3,600 16.5 8 66 28 .6 N. 
K 1,290 7.9 3,575 17.0 9 66 29.2 N.W.§ 
D 1,290 7.9 3,650 16.5 10 67 30.05 8.§ 
Ji 1,270 8.5 3,750 16.0 8 75 30.2 8.8.E 
J2 1,295 9.0 3,875 15.5 22 _— 30.0 W. 
316t 1,295 8.1 3,800 15.0 10 47 29.9 ° 
317t 1,290 4.7 3,700 17.0 11 60 29.7 S.W.toW. 


* In this case the cupola throat was patched to a larger size and so the repeat test is not quite comparable. 


+ Coke of rather small size. 


way Company) drew up a programme for 
extensive work on a range of cokes, and ob- 
tained the co-operation of the Northern Coke 
Research Committee, the Fuel Research Board 
and the Chief Mechanical Engineer of the 
L.M.S. Railway Company. The last mentioned 
permitted a cupola at Derby Locomotive Works 
to be used for full scale trials, though, owing to 
pressure of production, it was decided not to 
employ cokes which might unduly jeopardise the 
work of the associated foundry, desirable as it 
would have been from the experimental] point of 
view to use cokes covering a wider range of 
quality. 

The main object of the research was to ex- 
amine the extent to which existing laboratory 
tests give useful indications of the foundry 
behaviour of cupola cokes. A secondary object 
was to determine the practical order of merit of 
these cokes, the price and reputation of which 
varied considerably. 

The work may be considered in three sections 
as follows :— 


Section I.—Foundry trials using a cupola with 
a daily melt of about 60 tons of a uniform 
grade of metal, carried out at Derby, as 
indicated above. 

Section I1.—Carbon and sulphur pick-up tests on 
the B.C.I.R.A. experimental Balanced-Blast 
cupola using known and uniform charges. 

Section III.—Laboratory tests of a physical, 
chemical and microstructural nature. 


1. FOUNDRY TRIALS 
Each practical trial consisted of a normal! day’s 


the Institute of British Foundrymen held in Derby from June 8 
to 11, 1937. 

+ Chief Metallurgist, L.M.S. Railway. 

t Director, British Cast Iron Research Association. 


¢ A bed of coke A was used in these tests. 


§ Strong wind. 


made. The weight of patching material required 
to patch the cupola to standard contour after 
a run was debited against the coke (Table IT) 
and indicates the extent of the damaging action 
of the slag. 


TaBLE II,—-Slag Formation and Ash Content. 
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vision of two members of the L.M.S. Research 
Department 

(6) Following the usual procedure in this 
foundry, the bed was lighted on the previous 
night and a standard weight of coke was 
charged. The height from the top of the bed 
to the charging sill had been taken and the 
bed was replenished to this height before 
charging the metai. Air was blown through to 
bring the bed to a uniform temperature imme- 
diately before charging began. The blast was 
next shut off and the cupola charged to sil! 


Fie. 1.—Cupona vusep 1n Large Scare TEsts. 


level. The blast was then applied and the 
charges were maintained as far as possible at 
sill level throughout the day. 

(c) A metal to charge coke ratio of 16: 1 
was used, all metal, coke and flux being 
weighed. The metal consisted of 95 per cent. 
railway chair scrap and 5 per cent. mangani- 


(For analyses see Table X.) 


25 Ibs. limestone and 140 Ibs. coke were charged per ton of metai. 


Mean ash Patching material Total slag Slag in Ib 
Coke reference. content. used per ton metal produced. Slag in Ibs. a, 

Per cent. melted. Lbs. Cwts. ton motal melted. 
Ll 6.45 17.2 29.25 64.8 
L2 —_ 13.2 32.75 64.0 
Gl 8.7 18.8 27.0 63.1 
G2 _ _ 30.75 60.5 
iy 8.95 10.6 31.0 64.6 
A 6.8 17.7 32.75 68.0 
F 4.7 24.6 30.0 65.5 
Cc 8.65 19.1 32.5 65.3 
I 5.7 23.9 30.5 67.7 
H 3.65 19.6 29.75 62.9 
B 8.75 13.4 32.25 66.5 
E 7.65 20.1 30.75 67.0 
M 8.8 18.0 23.75 56.9 
K 9.4 17.0 31.0 70.2 
D 5.0 24.0 24.5 54.6 
Jl 6.45 19.3 38.75 81.4 
J2 33.25 66.3 
316 7.15 14.2 31.5 66.5 
317 7.0 19.0 33.75 71.4 


The melting rate was calculated from the time 
run on a cupola engaged in the manufacture of of blast on to blast off, due allowance being made 


for all stoppages. Working conditions were stan- 
* Paper presented to the;Thirty-Fourth Annual Conference of dardised as follows:— 


(2) The cupola was patched to standard 
dimensions before each test under the super- 


ferous pig-iron (1.5 per cent. Mn min.). The 

following were the weights employed :— 

20 ewts. 

16 ewts. 
1 ewt. 


20 lbs 


lst metal charge ... 
Remaining metal charges 

Coke charges throughout 
Limestone charges throughout... 
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Air Supply and Exit Gases 

The air supply was delivered by a fan running 
at as constant a speed as possible, and any 
yariation from normal in the supply could there- 
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fore be attributed to the coke. The cupola was 
provided with two separate wind belts having 
five tuyeres on the upper and eight on the 
lower. Pressure readings were taken on each 
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belt at’ frequent intervals by means of water 
gauges. Volume readings were obtained from a 
Pitot tube inserted in the blast main supply- 
ing both wind belts. Records were also made of 
blast temperature, humidity of the atmosphere, 
barometric pressure and wind direction, and 
these are given in Table I. 

Analyses of the cupola gases taken from a 
side tube situated 3 ft. below the charging sill 
and halfway in to the centre were obtained each 
morning and afternoon, and the results averaged. 
The CO, content was generally about 18.5 per 
cent., with oxygen less than 0.7 per cent. 


Slag and Metal 


Test-bars and test castings were taken from 
the first ladle and at-11 a.m., 2 p.m. and 4 p.m. 
during each trial. The percentage of scrap made 
was also noted. The make of slag was weighed 
(see Table IIT) and its chemical analysis obtained 
(see Table X), together with that of the castings. 


Temperature Measurement 
Metal temperature at the spout was taken at 
frequent noted times throughout each melt by 
means of an “ Optix ’’ optical pyrometer. This 
is one of the four instruments recommended in 
the Sixth Report on the Heterogeneity of Steel 
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Ingots (Iron and Steel Institute). The main diffi- 
culties to be overcome in obtaining reliable read- 
ings of molten cast iron when using an optical 
pyrometer are, (a) calibration of the pyrometer 
under foundry conditions; (b) the presence of 
an incandescent oxide film which at certain tem- 
peratures interferes with the true reading; (c) 
the presence of steam and fumes in the foundry 
atmosphere. 

Frequent calibrations of the pyrometer used 
were made against a standard Pt/Pt-Rh thermo- 
couple using molten cast iron. The tempera- 
tures recorded can be regarded as being within 
+ 5 deg. C. of true temperature. 

Due to the relatively narrow range of observed 
temperatures with the different cokes and the 
fact that the metal throughout the tests was of 
similar composition, it follows that the surface 
conditions of the metal remained fairly constant. 
Care was taken always to focus the pyrometer 
at the same position on the metal stream, and 
readings were not taken when foundry opera- 
tions resulted in the formation of steam fumes 
in the vicinity of the cupola. The metal tem- 
perature never rose sufficiently high for trouble 
to be experienced with fumes from the metal 
itself. Readings taken by two operators did not 
differ by more than + 5 deg. C. 
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Sampling 

Coke was delivered to the foundry in sheeted 
wagons which were unloaded into barrows. A 
small sample was taken from each barrow load 
and in this way a large representative sample 
was obtained which was dealt with according to 
B.S.S. No. 496, entitled ‘‘ Sampling and Analy- 
sis of Coke.” 


Results of Cupola Tests 


The main observations made in the foundry 
during the practical trials are recorded in 
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ferences. This points to irregularities in the 
supply of material and does not commend coke 


Criterion of Merit 

If the adopted working conditions for the 
cupola be accepted as an equitable compromise 
it follows that the best coke from the thermal 
point of view is the one giving the highest metal 
temperature, provided that the melting rates 
of all the cokes are equal. Alternatively for a 
given satisfactory metal temperature the coke 
with the highest melting rate is thermally the 


TABLE III.—Quality of Metal. 


Av. comp. per cent. at 2 p.m. : 


Gr. 2.26, C.C 0.76, Si 1.62, Mn 0.33, S 0.12, P 1.38. 


9 j 

tot (2.2 in. bars an cust) | ests on chairs (transverse breaking 

Coke aq. in. strength. Tons per sq. in.) per cent. 
refer- 
ence. uce 
bese ll a.m 2 p.m 4 p.m —_ 11 a.m. 2 p.m 4 p.m. during 
trial. 
Ll 19.3 23.9 20.5 20 .0F 18.¢ 26.0 24.5 24.5 6.2 
L2 20.3 23.4 16.9 18.8 15.5 22.5 21.5 17.0 6.5 
Gl 23.0* 21.3 23.0 22.5 21.0 19.0 26.0 24.0 4.1 
G2 14.4* 25.2 24.3 21.6 15.0 27.0 17.0 25.5 7.5 
lg 18.1 19.4 22.2 22.6 21.0 22.0 27.0 24.5 3.9 
A 21.1 20.7 21.6 22.2 16.0 18.5 25.0 25.5 5.0 
F 17.1 21.1 26.1 20.4 21.5 25.0 24.0 26.0 3.8 
C 20.5* 24.3 23.1 18.3* 20.0 23.5 23.0 22.75 5.4 
I 18.4 21.9 21.4 24.5 15.75 28.5 27.5 23.5* 3.5 
H 19.0* 22.0 25.4 22.3 15.5 27.5 23.0 23.0 4.0 
B 19.2 17.9° 21.0 24.2 22.5 26.0 23.0 24.0 3.9 
E 20.2 16.5 20.6 18.6* 22.0 22.0 25.5 22.5 4.2 
M 16.4* 22.7 22.6 19.2 16.0 17.0 24.5 22 .0* 3.3 
K 17.9 21.6 22.9 24.7 15.0 25.0 23.0 19.0 4.2 
D 17.9 20.1 24.6 24.6 15.0 22.0 26.0 17.0* 5.6 
Jl 17. 20.4 21.8 26.8 15.0 20.0 14.0 24.0 6.3 
J2 17.0* 25.2 l 24.4 17.0* 21.5 24.0 22.0 5.0 
316 19.0* 22.7 — 15.0 22.0 26.0 18.0* 4.3 
317 $18.3 23.4 2 20.9 19.0 29.0 25.0 24.5 3.3 

* Flaw present. + Broken on 12 in. centres. 
Table I. The cokes are there arranged in de- best. A high melting rate tends to penalise the 


creasing order of mean metal temperatures as 
determined by graphical integration from the 
mean hourly temperature records given in 
Fig. 2. The temperatures used in this railway 
chair foundry are lower than those required in 
many other foundries. 

Referring to Fig. 2, cokes F and K show a 
marked drop in metal temperature during the 
afternoon and this can be only attributed to 
the bed being used faster than it is being re- 
placed. Other cokes such as G and J2 show an 
increased metal temperature during the after- 
noon. In the case of coke G2 the diameter of 
the cupola at the throat was enlarged and this 
is reflected in lower pressures and increased 
volumes of air. Naturally the melting rate 
of the coke was increased, but despite this 
the curve shows the same general features as 
observed in the curve of coke G. 

The mean of the recorded blast temperatures 
is 12.6 deg. C., and of the humidities, 58 per 
cent. Cokes H and J1 were tested with blast 
temperatures of 10 deg. C. and 8 deg. C. respec- 
tively, whilst the humidities were 19 per cent. 
and 17 per cent. above the average respectively. 
These testing conditions may tend to lower the 
metal temperatures for cokes H and J1. 

Repeat tests were made on cokes L, G, and 
J; the first and second tests being designated 
by the indices 1 and 2. L3 was carried out two 
years after the others on a current supply of 
coke. During this time the cupola shaft length 
had been reduced by 1 ft., and the upper wind 
belt operated with six tuyeres instead of the 
previous five. The results for coke L agree 
fairly satisfactorily, whilst the high melting rate 
and lower temperature for G2, as compared with 
G1, may be ascribed to the increased cupola 
patching size. J1 and J2 do not agree well, 
and the values for the laboratory tests reported 
in Tables IX and XIV show correspondingly dif- 


temperature owing to decreased time of preheat- 
ing in the cupola shaft. It can otherwise be 
a disadvantage, and inquiry shows that economy 


TaBLe [V.—Blast Pressures and Volumes. 


Mean blast Mean volume 
Coke reference. | pressure in wind | of air. Cub. ft. 
belt. Ins. W.G. per min. 
B 9.65 1,130 
D 9.15 1,120 
F 9.70 1,135 
J 8.55 1,140 
L 10.20 1,285 
I 9.60 1,245 
H 10.40 1,085 
316 6.30 1,175 
317 9.80 1,180 
M 9.30 1,235 


generally results from cokes giving high tempera- 
tures with relatively low melting rates. 

The order of merit given in Table I is free from 
ambiguity, since the better cokes all have good 
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previous order of metal temperatures. Analyses 
of the ashes and slags were made, and it was 
observed that cokes from the same coalfield hai 
similar ash compositions as regards silica-alumina 
ratio and SO, content. 

The ash contents reported by two different 
laboratories working on the same sample have 
been averaged. The maximum ash in the series 
is about 9.5 per cent. (coke K) and the minimum 
3.5 per cent. (coke H). 

The maximum amount of patching materia! 
per ton of metal was required for cokes F, D, 
I and E, and this was consistent with the 
chemical analysis of their ash and slag. Cokes 
J1 and K produced the highest yield of slag and 
the latter is high in ash. This is consistent with 
the high FeO content, 25.2 per cent., of the slag 
from Coke J1 caused by the low working tem- 
perature. 

It is evident that the hotter cokes have noi 
consistently caused greater damage to the cupola, 
and so slag formation does not call for a recon- 
sideration of the order of merit given in Table | 


Metal Quality 

The quality of the castings made from the 
different cokes may be judged from Table III. 
The corresponding chemical analyses from each 
cast have been obtained and may be consulted 
at the Institute’s office. 

The mechanical tests show no evidence of in- 
ferior metal for the hotter cokes, but the per- 
centage of scrap chairs is high in L1, L2 and G2 
The scrap figure is not a reliable criterion in 
the present case, however, as the conditions of 
moulding and fettling varied a great deal. 

Chemical analysis showed a sulphur content of 
about 0.12 per cent. in the castings from all ot 
the cokes except M, and this value is not un- 
suitable for rail chairs. The first metal of each 
tnial was highest in silicon and manganese, and 
lowest in sulphur and phosphorus, because the 
first charge consisted of 10 cwt. of chair scrap 
and 10 cwt. of manganiferous pig-iron (1.5 per 
cent. Mn min.). Owing to its lower tempera- 
ture the first metal gave inferior mechanical 
properties. 

The carbon and sulphur figures obtained on 
the test castings have been plotted with the tap- 
ping temperatures of the metal from which these 
castings were poured. When the actual carbon 
figures of the castings were considered, it was 
found that due to differences in silicon and phos- 
phorus content, especially on the metal from the 
first tap, comparative results were not obtained. 
It was therefore decided to adjust the carbon 
contents of the castings to a uniform silicon and 
phosphorus content, using a factor of 0.3 per 
cent. carbon for each 1 per cent. silicon or phos- 
phorus present. A mean silicon + phosphorus 
content of 2.95 per cent. was taken as standard 
and assuming that the silicon + phosphorus of 
a certain casting was only 1.95 per cent., then 
0.3 per cent. carbon was deducted from the 
actual total carbon figure. 

It was thus found that in almost every case, 
as the total carbon rose, the sulphur content 
fell, and vice versa. The sulphur content gener- 
ally increased with temperature and in some 


TaBLE V.—Charge Analyses. 


Pig-iron Mean analysis per cent. of 
Element. specification. 
Per cent. Pig-iron. Steel fishplates. 50:50 charge. 

T.C 4.0 3.70 0.41 2.06 

8 0.04 max. 0.012 0.059 0.036 


melting rates. Before deciding that it represents 
the practical order of merit, slag behaviour and 
metal quality must be examined. 


Slag Formation 


In Table II are given the patching require- 
ments and slag yields obtained during the trials, 
the cokes having been placed in the table in the 


cases, for example, cokes H, F and K, the curves 

for temperature and sulphur show marked 

similarity. 

Il. CARBON AND SULPHUR PICK-UP TESTS 
In the practical trials on cupola cokes carried 

out at Derby, the metal charge consisted chiefly 

of scrap rail chairs. Although this material 
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yielded metal of sufficiently uniform composition 
for the purpose of the tests already described, 
it was thought that little useful data would be 
obtained on the carbon and sulphur pick-up from 
the cokes, owing to the slight variations in the 
composition of the metal known to occur from 
the character of the scrap used. It was there- 
fore decided to examine this property of the 
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form of fishplates was sampled in the same way, 
twenty plates being selected for analysis. The 
mean compositions of the materials and of the 
50: 50 mixture are given in Table V. 

Owing to the relatively small amount of coke 
available and also owing to the difficulty of 
handling larger quantities of metal with the 
staff available, it was necessary to limit these 


TaBL_E VI.—Carbon and Sulphur Contents of Metal. Per cent. 
Coke Ist tap. 2nd tap. 3rd tap. 4th tap. 5th tap. 6th tap. 
refer- 
ence.| T.C. 8. T.C. 8. T.C. 8. TS. 8. T.C. 8. T.C. 8. 
B 3.03 | 0.103 | 3.11 0.085 | 3.12 | 0.084] 2.93 | 0.073 | 2.81 | 0.070 | 3.03 | 0.072 
D 3.24 | 0.112 | 3.15 | 0.105 | 3.06 | 0.095 | 3.12 | 0.091 3.13 | 0.081 3.09 | 0.084 
F 3.24 | 0.104} 3.29 | 0.082 | 3.17 | 0.075 | 3.15 | 0.076 | 3.19 | 0.072 | 3.20 | 0.067 
J 3.31 0.125 | 3.37 | 0.114] 3.02 | 0.097 | 3.05 | 0.079 | 3.00 | 0.079 | 2.78 | 0.084 
L 3.07 | 0.083 | 2.87 | 0.117 3.14 | 0.090 | 3.05 | 0.076 | 3.00 | 0.079 | 3.07 | 0.079 
I 3.00 | 0.123} 3.11 | 0.094 | 3.05 | 0.082 | 2.95 | 0.082 | 2.97 | 0.078 | 2.96 | 0.075 
H 3.21 0.086 | 3.06 | 0.082 | 3.12 | 0.076 | 3.04 | 0.015 | 3.12 | 0.067 | 3.09 | 0.068 
316 3.32 | 0.122 | 3.26 | 0.103 | 3.06 | 0.086 | 3.07 | 0.083 | 2.99 | 0.082 | 2.94 | 0.082 
317 3.02 | 0.112] 3.13 | 0.096 | 2.84 | 0.080} 2.91 | 0.072 | 2.97 | 0.067 | 2.99 | 0.069 
M 2.90 | 0.138 | 3.02 10.115 | 3.10 | 0.108 | 3.08 '0.105| 2.86 | 0.099 | 2.89 | 0.093 


cokes in the experimental Balanced-Blast cupola 


of the British Cast Iron Research Association. 
lt was not possible to carry out these trials on 
the whole series of cokes tested at Derby, as in 
some cases insufficient material was available. 


Experimental Cupola Conditions 

The experimental Balanced-Blast cupola has 
an internal diameter of 24 in. in the main tuyere 
zone and well, and is flared out at a level 10 in. 
above the centres of the main tuyeres to 32 in. 
diameter. During the tests the main valves 
were set with a port opening of 1 in. and the 
bottom and middle rows of auxiliary tuyeres 
were fully open. The auxiliary tuyeres in the 
top row were closed. The bed was made up to 
the level of the top row of auxiliary tuyeres 
and burned through by the use of the kindling 
tuyeres. The method of kindling was standard- 
ised so that, as far as possible, the condition of 
the bed was similar for each test. The cupola 
was also patched to a standard size after each 
test. The presence of fumes prevented reliable 
metal temperatures from being taken with the 
Optix pyrometer, but they were higher than 
those required from the larger cupola. 


Air Supply 
The settings of the tuyeres and the speed of 
the motor driving the fan was the same for each 
test, but blast pressure and volume readings 
showed that the amount of air supplied was not 
constant, due, no doubt, to the way in which 


Taste VII.—Carbon and Sulphur Pick-Ups. 


Mean | Mean | Sulphur per cent. in coke. 
Coke | carbon | sulphur 
ref. | pick-up. | pick-up. | Com- 
Per cent.|Per cent. Total. | pastible.| Fixed. 
B 0.94 0.046 | 0.59 0.25 0.34 
D 1.07 0.060 | 0.77 0.66 0.11 
F 1.15 0.044 | 0.55 0.51 0.04 
Jl 1.03 0.061 | 0.69 0.67 0.02 
LI 0.97 0.052 | 0.73 0.68 0.05 
I 0.93 0.053 | 0.72 0.68 0.04 
H 1.03 0.039 | 0.56 0.55 0.01 
316 1.07 0.058 | 0.72 0.63 0.09 
317 0.92 0.048 | 0.66 0.55 0.11 
M 0.87 0.074 | 0.75 0.65 0.08 


the different cokes packed in the bed. The 
materials charged into the furnace were, of 
course, similar in each test, and Table IV gives 
the mean figures for pressure and volume of air. 


Charges 

Since low carbon content charges, when melted 
in the cupola, tend to pick up more carbon than 
medium or high carbon charges, it was decided 
to employ a 50 per cent. steel mixture for these 
tests. Hematite pig-iron (broken into quarter 
pigs) was used, the whole consignment being de- 
livered at one time, and by careful sampling 
32 pigs were selected for analysis. Steel in the 


trials to a melt of 35 cwt. The following 
charges were used :— 


Metal charges 5 ewt. 
Coke charges .. 56 Ibs. } Ratio 
Limestone 21 Ibs. 


The charges were applied by hand, care being . 


taken to see that they were evenly distributed 
and kept level. The steel was put on first, fol- 
lowed by the hematite, the coke and limestone 
being charged together. 


Tap Sampling 

As far as possible an attempt was made to tap 
each charge as soon as it was melted, and in 
every case six full taps of approximately 5 cwt. 
were obtained. The metal was cast into pigs, a 
test block a poured when half the tap had 
been pigged. The test block was sampled for 
analysis by drilling completely through from 
top to bottom with a 4-in. diameter drill. 


Results of Tests—Sulphur Pick-up 


The total carbon and sulphur contents of each 
individual tap are given in Table VI. 

It will be seen that with the exception of coke 
L the sulphur content of the metal, as would be 


tendency for high carbon pick-ups to be associ- 
ated with low sulphur pick-ups. 

The total sulphur in coke is determined by 
the usual laboratory method described in B.S. 
Specification 496-1933, Sampling and Analysis 
of Coke. Sulphur in the ash can also be deter- 
mined and the difference is known as the com- 
bustible sulphur. The 1933 tests referred to 
above suggested that sulphur pick-up is more 
closely related to the combustible sulphur con- 
tent than to the total sulphur content, but the 
number of cokes then tried was too limited to 
permit a definite conclusion. It is a matter 
of common experience that sulphur pick-up dors 
not depend entirely on total sulphur, which 


TaBLE VIII.—Order of Merit from Cupola Trials when 


Making Rail Chairs. 
Order of Coke Coalfield of 
merit. reference. origin. 
1 L Durham 
2 G Durham 
3 Pt Lancashire 
4 A Durham (blended) 
5 F S. Wales 
6 C 8. Yorkshire 
7 I Durham 
8 H*t Durham 
9 Btt Lancashire 
10 E S. Wales 
ll M (Blended) 
12 K Scotch 
13 D 8. Yorkshire 
14 Jt Scotch 
15 316t Durham Special 
16 317f Durham f experiment. 


* Conditions of humidity and blast temperature 
during test may have slightly penalised this coke. 

+ P and B are from the same pit. 

t Small size, tending to give lower temperatures. 


cannot, in consequence, be regarded as a guide 
to sulphur pick-up. The present tests, however, 
do not give the conclusive evidence that wus 
anticipated on the relationships between sulphur 
pick-up and combustible or total sulphurs. 
The total sulphur figures plotted against mean 
sulphur pick-up are shown in Fig. 3. Speak- 
ing broadly, the higher the total and combus- 
tible sulphur in the coke, the higher the sulphur 
pick-up obtained. Apart from the result on 
B, there appears to be a rather closer connec- 


TaBLE IX.—Chemical Analyses and Calorific Value of Cokes. 


Gross calorific 
Sulphur. Per cent. Proximate —_ on calculated value. B.Th.U. 
Coke Moisture per lb. 
refer- per cent. 
ence. /|(105deg.C.) Mean Vol. Fixed By 
Ra Fixed. Total. ash. Matter. carbon. | caleu- —_ 
; Per cent. | Per cent. | Per cent. | lation. : 
Ll 0.5 0.68 0.05 0.73 6.4 0.9 92.7 13,350 | 13,220 
L2 0.4 — a= 0.78 6.9 0.6 92.5 13,300 _ 
Gl 0.9 0.69 0.04 0.73 8.7 0.8 90.5 13,000 | 12,930 
G2 0.6 _— _ 0.78 7.4 0.6 92.0 13,200 _ 
P 0.6 0.31 0.29 0.60 8.9 1.7 89.4 13,000 | 12,990 
A 0.7 0.65 0.05 0.70 6.8 1.2 92.0 13,300 | 13,230 
F 0.4 0.51 0.04 0.55 4.7 0.8 94.5 13,600 | 13,530 
Cc 1.7 0.48 0.24 0.72 8.6 1.0 90.4 13,000 | 12,790 
I 2.6 0.68 0.04 0.72 5.7 0.9 93.4 13,450 | 13,465 
H 1.3 0.55 0.01 0.56 3.6 0.8 95.6 13,750 | 13,675 
B 0.9 0.25 0.34 0.59 8.7 1.8 89.5 13,000 | 13,020 
E 0.5 0.62 0.05 0.67 7.6 0.9 91.5 13,150 | 13,160 
M 0.9 0.65 0.08 0.73 8.8 a 90.1 13,000 | 12,800 
K 5.0 0.53 0.05 0.58 9.4 0.5 90.1 12,900 | 12,820 
D 2.1 0.66 0.11 0.77 5.0 0.9 94.1 13,550 | 13,440 
Jl 3.6 0.67 0.02 0.69 6.4 0.9 92.7 13,350 | 13,260 
J2 0.3 — _ 0.74 8.9 0.4 90.7 13,000 _ 
316 0.7 0.63 0.09 0.72 7.9 1.3 90.8 13,100 | 13,260 
317 1.1 0.55 0.11 0.66 7.0 &: 91.3 13,250 | 13,100 


expected, is highest in the first tap. Speaking 
broadly, the sulphur content then falls progres- 
sively during the remainder of the melt. Table 


VII shows the mean pick-up figures for sulphur 
and carbon, together with the sulphur contents 
of the cokes from Table IX. There is a slight 


tion between sulphur pick-up and combustible 

sulphur than between sulphur pick-up and total 
sulphur. 
Carbon Pick-up 

Examining the carbon pick-up in the indivi- 

dual taps; it is seen that with the exception of 
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cokes D and 316, the carbon content is highest 
in the second tap. A possible explanation of 
this is that the metal is not sufficiently hot in 
the first tap to show a high carbon increase, 
but during the melting of the second charge the 
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bed is still high and at a high temperature. 
Coke M gave the lowest and coke F the highest 
pick-up, and it will be found that the increase 
in carbon of the metal melted with this coke 
remained consistently high. Most of the cokes 


TaBLeE X.—Ash and Slag Analyses. 


Coke Analysis of ash. Per cent. 
pong Alk. and 
ence SiO,. | Al,O;. | Fe,0, Fe. TiO,. | MnO. CaO. MgO. | P,0,. SO, Undet. 
Ll 47.4 32.8 12.6 a 1.3 0.1 2.9 1.0 0.2 1.5 0.2 
Gl 49.0 35.4 8.8 — 1.5 0.1 2.4 aos 0.1 0.8 0.8 
I 33.9 17.6 21.0 a 0.8 1.2 10.7 3.6 0.4 7.6 3.2 
A 44.8 35.3 8.7 os 2.0 Tr. 4.7 0.6 0.5 2.4 1.0 
F 34.9 30.4 25.1 — 0.9 * 0.8 4.3 0.5 1.5 1.8 0.3 
C 44.9 26.9 7.3 — 1.6 =e. 10.1 Pe 0.1 6.7 0.7 
I 47.3 37.0 7.2 -5 1.2 Tr. 3.8 1.0 0.2 1.5 0.8 
H 48.7 35.1 8.4 — 1.8 =, 3.3 | Tr. 1.0 0.6 
B 39.2 19.5 14.3 1.9 | 0.3 11.9 2.6 0.8 6.1 2.3 
E 44.4 39.4 6.6 a 1.4 0.2 2.3 1.2 0.1 1.5 2.9 
M 46.9 32.0 8.0 — 1.4 0.3 4.6 0.2 0.1 2.1 4.4 
K 50.7 37.7 5.8 _ 2.3 Tr. iB 1.2 Tr. 0.2 0.4 
D 44.2 29.1 12.5 — 1.0 0.2 5.5 0.9 0.7 §.2 0.7 
Jl 46.5 36.1 11.0 = 0.4 0.1 2.5 ue 0.4 0.6 1.3 
316 47.4 31.3 9.7 — 1.2 0.2 5.6 1.3 0.2 2.6 0.5 
317 46.3 31.2 10.0 — 1.3 0.1 5.2 1.6 0.2 3.3 0.8 
Analysis of slag. Per cent. 
FeO Cas. 
Ll 52.3 9.4 10.9 1.3 2.4 4.7 18.1 0.6 0.2 Tr. 0.1 
Gl 49.5 10.9 12.5 1.2 2.4 4.6 17.3 0.9 0.1 0.2 0.4 
P 51.9 7.8 11.8 0.8 2.3 4.5 10.3 5.4 0.7 Tr. 4.5 
A 50.6 8.1 14.8 1.5 2.6 4.3 17.2 0.7 0.1 0.1 — 
F 51.7 0.8 19.9 0.5 2.7 4.7 17.8 0.6 0.7 = 0.6 
Cc 48.5 10.1 13.5* — 1.4 4.5 19.0 1.1 0.4 0.2 1.3 
I 50.0 8.2 14.9 1.2 1.7 4.9 18.0 0.7 0.3 0.1 _— 
H 49.6 God 15.0 1.3 2.3 5.1 17.6 0.7 0.3 0.1 0.3 
B 48.3 7.6 13.6 | 2.8 3.0 19.0 1.3 1.8 0.3 1.2 
E 47.9 8.8 14.4 1.5 2.0 4.4 18.0 1.2 0.1 0.2 1.5 
M 48.2 11.0 11.5 1.4 2.6 4.3 16.7 0.5 0.6 0.2 3.0 
K 47.6 9.5 15.5 1.0 2.9 4.5 16.9 1.3 0.5 0.2 0.1 
D 50.0 5.1 18.5 oo 2.0 3.6 17.9 0.3 hed 0.1 0.8 
Jl 44.7 10.8 25.2 a 2.0 1.3 14.2 0.6 0.8 0.2 0.2 
316 50.3 8.7 14.8 0.7 1.5 4.4 17.6 0.8 0.4 0.1 0.7 
317 49. a3.7 14.9 1.1 2.5 1.9 16.8 0.8 0.4 0.1 0.1 
* Individual FeO contents of slag: (1) 10.45a.m., 16.4; (2) 11.60a.m., 14.7; (3) 2.25p.m.,6.9; (4) 3.45 p.m. 
12.0; and (5) 4.45 p.m., 12.5 per cent. 
TaBLE XIV.—Shatter Index and Form. 
Shatter index. Fissuring in longitudinal macrostructure. 
Coke A 
verage form of Previous 
ence. pieces. 2-in. 1}-in. 2-in. Longitudinal 
screen. | screen. | screen Transverse. pi 
ystem. 
values, 

Li Large, roughly rectan- 85 92 85—88 | Indistinct Fine, wavy. 

gular, blocky 
Medium, do. 87 94 _ 
L3 Medium, do. 86 94 
Gl Large, segmental, 71* 88 84—85 | Indistinct Fine, long, disconnected. 

blocky 
G2 Medium, do. 85 93 —_— _ = 
4 Large, roughly rectan- 93 05 87 Indistinct, short, wavy | Indistinct, short, wavy. 

gular, prismatic 
A Large, prismatic | 85t 93 85—87 | Indistinct, short Fine, f. long. : 
F Large, roughly rectan- 89 95 -— Fine, widely spaced Fine, long, wavy, widely 

gular, blocky spaced, — 
Cc Medium, roughly rect- 86 93 79—83 | Indistinct Fine, long, disconnected. 

angular 
I Large, irregular, blocky | 86 95 — | Indistinct yg a discon- 

nected. 
H Small, prismatic 88 95 a= Indistinct is ..| Fine, short, wavy. 
B Small, prismatic 73 87 73 Fine, communicating ..| Coarse, long, straight. 
E Medium, blocky re 84 93 81 Fine - ..| Fine. 
M Small, irregular, block 89t 94 — Indistinct Re ..| Indistinct, wavy. 
K Medium, prismatic 71 87 _ Fine, communicating, | F. coarse, long, straight, 
closely spaced closely spaced. 
D Large, prismatic 13 88 _ Indistinct Fine, long, closely 
spaced. 
Ji Small, irregular blocky 73 89 — Coarse, communicating, | Coarse, wavy, long. 
wavy 

J2 Medium, do. 81 92 = 
316 | Small .. .. 87 v4 — | Indistinct Fine, disconnected. 
317 Small .. “a 95 Indistinct Fine, disconnected. 


* This value is evidently low, and 84 would be more representative. 


t Blended coke and not strictly comparable. 
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tested showed a more or less rapid fall in carbon 
in successive taps after the second tap. Cokes 
I and H gave a metal of fairly uniform carbon 
content, but a lower carbon increase than 


coke F. 


Conclusions from the Cupola Tests 

From consideration of the previous Tables it 
may be concluded that since none of the cokes 
gave metal of inferior metallurgical properties, 
the thermal values—and the metal temperature 
in particular—will suffice to appreciate the 
merits of the fuels. In Table VIII the order 
of merit is recorded against the coke reference 
letter and the coalfield of origin. 

The authors have every confidence in this 
order of merit and the trials have modified the 
views hitherto adopted by some of the L.M.S. 
foundries. The best cokes in this list were quoted 
at the ovens in 1934 as about 30 per cent. 
cheaper than a certain popular coke, and 43 
per cent. cheaper than another coke in Table 
VIII. The satisfactory use of cheaper brands in 
various L.M.S. cupolas employed on general 
foundry work indicates that the research results 
obtained above were not peculiar to the cupola 
employed for the trial. 

It should be explained that samples 316 and 
317 refer to pieces of the same Durham coke 
chosen for trial from different positions of the 
charge in the oven. Thus :— 

No. 316 was the “ outer ends,” i.e., 
adjacent to the oven wall; whilst 

No. 317 was the “ inner ends,” 7.e., the portions at the 
core of the charge. 

These trials were made at the suggestion of 
Professor H. L. Riley, and as the weights avail- 
able were small a bed of coke A had to be used. 
The results are therefore not strictly comparable 
with those on the other samples. 


(To be concluded.) 


the portions 


Non-Ferrous Foundry Practice 
(Concluded from page 45.) 


the men attending was about 25 years, and all 
the students enrolled had had actual practical 
training in the foundries; indeed, the whole 
system was based on that, for it was only in 
the foundry that the practical training could be 
given. Thus, the scheme depended entirely upon 
the industry for the supply of students; the men 
were either nominated by their firms or applied 
on their own initiative. The course comprised 
lectures by the permanent staff of the school and 
by nationally-known specialists—there were 120 
lectures delivered in the course of the year—and 
the foundry and laboratory work was designed, 
not to make chemists or testers, but to enable 
men to understand and interpret test results. A 
very large proportion of the time spent at the 
school was devoted to the actual planning of pro- 
duction schemes, both for single castings and for 
castings in bulk, and to the planning, lay-out 
and mechanisation of foundries. The school was 
financed very largely by the Board of Education, 
and unless a reasonable number of students came 
forward there would be difficulties. The next 
session would begin in September. For the first 
session there had heen 13, but in the second 
session there were only 6, the reduction being 
due largely to the pressure upon the industry, 
which rendered it difficult for men to get away. 

Mr. Pearce concluded by commenting on the 
very good foundry schools operating on the Con- 
tinent, and said that in this country we hoped to 
follow their good example. 

Mr. Hrrwortn urged foundry executives to 
recommend likely young men to take advantage 
of the facilities offered by the education 
authorities. 


Bovutton & Paut, Liuirep, the wire netting manu- 
facturers and structural engineers, are issuing 
200,000 54 per cent. cumulative preference £1 shares 
at par. 


| 
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LATEST TYPE MOULDING MACHINES 


(HAND, HYDRAULIC AND PNEUMATIC) 


THESE 


AUTOMATIC MACHINES ARE 
PATTERN SupPPLIED WITH 
DRAW Or WITHOUT 
STRIPPING 
PLATES 
CAN BE No JOLTING 
UseD WHERE ACTION 
NECESSARY SUBSTANTIAL 
CONSTRUCTION 
QUICK 
REASONABLE 


PRICES 


SHOWS LATEST TYPE F.E.P. COMPRESSED AIR MOULDING 
MACHINE, UNDER PRESSURE, RAMMING UP MOULD 
NINE INCHES DEEP. 


CONSULT US FOR ALL YOUR FOUNDRY REQUIREMENTS. 


We specialise in :— 

MOULDING MACHINES (HAND, HYDRAULIC AND PNEUMATIC), PATTERN- 

PLATES, PATTERN-PLATE APPLIANCES, SPECIAL JHIGH-TENSILE STEEL 

MOULDING Boxes, SAND PLANTS (AUTOMATIC AND SEMI-AUTOMATIC), 

SAND CONveyors, SAND MILLS, SAND DISINTEGRATORS, SAND RIDDLES, 
CONTINUOUS CASTING PLANTS. 


FouNDRY EauipmMeNT 


LINSLADE WORKS, LEIGHTON BUZZARD, 
BEDFORDSHIRE 


Telegrams: ‘* EQUIPMENT,” LEIGHTON BUZZARD Telephone: LEIGHTON BUZZARD 2206-2207 (2 Lines) 
London Office : 
15, VICTORIA STREET, WESTMINSTER, LONDON, S.W.! 
Telephone: Abbey 6644 Telegrams: ‘‘ Correlate, London” 
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Iron and Steel Institute 


AUTUMN MEETING AT MIDDLESBROUGH 


The Autumn Meeting of the Iron and Steel 
Institute will be held in Middlesbrough, from 
September 14 to September 17, by the kind 
invitation of the iron and steel industries of 
Middlesbrough and the district. A reception 
committee has been formed in order to carry out 
arrangements of the meeting, with Mr. Benjamin 
Talbot as chairman, Mr. Arthur Dorman, vice- 
chairman, Mr. Astley Barton, hon. treasurer, 
and Mr. R. S. H. Capes, hon. secretary. A 
programme of technical meetings, works visits, 
excursions and entertainments has been arranged, 
the details of which are as follow. 


Provisional Programme 
Tuespay, SEPTEMBER 14. 


Afternoon.—The Secretary’s office will be open 
at the Constantine Technical College, Borough 
Road, Middlesbrough, for the registration of 
members, and for the distribution of programmes, 
badges, tickets, etc. 

Evening.—Reception at the Constantine 
Technical College. His Worship the Mayor of 
Middlesbrough (Councillor G. Carter) and the 
Mayoress will receive the visitors on behalf of 
the Corporation of Middlesbrough. 


WEDNESDAY, SEPTEMBER 15. 


Morning.—The Secretary’s office will be trans- 
ferred to the Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough, and 
will be open there for the registration of 
members, and for the distribution of programmes, 
badges, tickets, etc. General meeting in the 
Hall of the Cleveland Scientific and Technical 
Institute for the reading and discussion of 
Papers. Lunch in the Town Hall, Middles- 
brough, by invitation of His Worship the Mayor 
and the Reception Committee. 


Afternoon.—The following alternative visits to 
works have been arranged :— 

Members will be entertained to tea at the works 
visited. 

(1) Acklam. and Britannia Works (including 
constructional shops) of Dorman, Long & Com- 
pany, Limited. (Acklam Works—coke ovens, 
blast furnaces, basic open-hearth tilting furnaces, 
rail and sheet-bar mill. Britannia Works—Basic 
open-hearth melting shop, section mills, construc- 
tional shops.) 

(2) Cleveland Works of Dorman, Long & Com- 
pany, Limited. (Coke ovens and by-product 
plant, blast furnaces, basic open-hearth melting 
shop, rolling mills.) 

(3) Redear Works of Dorman, Long & Com- 
pany, Limited. (Blast furnaces, basic open- 
hearth melting shop, plate and universal mills.) 

(4) Cargo Fleet Works of Cargo Fleet Iron 
Company, Limited. (Coke ovens and by-product 
plant, blast furnaces, basic open-hearth melting 
shop, rolling mills.) 

(5) Ormesby Works of Cochranes (Middlesbro’) 
Foundry, Limited. (Manufacture of spun iron 
and other pipes.) 


Evening.—Evening party at Mount Grace 
Priory, by invitation of Sir Maurice Bell, Bt., 
C.M.G. (hon. vice-president). 


THurspAy, SEPTEMBER 16. 


Morning.—The Secretary’s office will be open 
at the Cleveland Scientific and Technical Insti- 
tute, Corporation Road, Middlesbrough, for the 
registration of members, and for the distribution 
of programmes, badges, tickets, etc. General 
meeting in the Hall of the Cleveland Scientific 
and Technical Institute, for the reading and 
discussion of Papers. Lunch will be taken at 


the works to be visited. 
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Afternoon.—The following alternative visits to 
works have been arranged :— 

(6) Acklam and Britannia Works (including 
Constructional Shops) of Dorman, Long & Com- 
pany, Limited. 

(7) Cleveland Works of Dorman, Long & Com- 
pany, Limited. 

(8) Ayrton Sheet Mills and Cleveland Wire 
Mills of Dorman, Long & Company, Limited. 

(9) Redcar Works of Dorman, Long & Com- 
pany, Limited. 

(10) Works of the Skinningrove Iron Com- 
pany, Limited. (Blast furnaces, open-hearth 
melting shop and rolling mills.) 

(11) Cargo Fleet Works of Cargo Fleet Iron 
Company, Limited. 

Evening.—Dance and supper at the Town Hall, 
Middlesbrough, by invitation of the Reception 
Committee. 


Fripay, SEPTEMBER 17. 


Morning.—The following alternative visits to 
works have been arranged :— 

Members will be entertained to lunch either 
at the works visited or elsewhere. 

(12) Works of Ashmore Benson Pease & Com- 
pany, Limited (constructional and engineering 
shops) and of Head Wrightson & Company, 
Limited (foundry, constructional and engineer- 
ing shops). (Opportunity will also be given to 
visit the sheet works of the Bowesfield Steel Com- 
pany if desired.) (Limited to 50.) 

(13) Clarence By-Product and Rectification and 
Distillation Plant of Dorman, Long & Company, 
Limited. 

(14) Works of Tees-side Bridge & Engineering 
Company, Limited (foundry, constructional and 
engineering shops). 

(15) Works of the Cleveland Bridge & Engin- 
eering Company, Limited (constructional and 
engineering shops) and of the Whessoe Foundry 
& Engineering Works, Limited (foundry, construc- 
tional and engineering shops). (Limited to 50.) 

(16) Works of Darlington Forge, Limited 
(forge, constructional and engineering shops) 
and of the Darlington Rolling Mills, Limited 
(rolling mills for light sections). (Limited to 50.) 

(17) Billingham Works of Imperial Chemical 
Industries, Limited. (Limited to 150.) 

(18) Steel Pipe Works of the South Durham 
Steel & Iron Company, Limited, Stockton. 

Afternoon.— 

(19) Excursion on River Tees to 5th Buoy, by 
invitation of the Tees Conservancy Com- 
missioners. 

Evening.—The evening will be left free. 


Ladies’ Programme 

On Tuesday (September 14) ladies will attend 
the reception at the Constantine Technical 
College, and on Wednesday (September 15) they 
are specially invited to attend the opening 
sessions of the technical meeting. Afterwards 
they will visit places of interest in Middles- 
brough, and lunch will be taken in the Town 
Hall. In the afternoon an excursion will be made 
by rail to Whitby by the coastal route, return- 
ing by the Yorkshire Moors. In the evening 
they are invited to attend a party at Mount 
Grace Priory, by invitation of Sir Maurice Bell, 
Bt., C.M.G. (hon. vice-president). On Thurs- 
day (September 16) ladies will visit Rievaulx 
Abbey (lunch will be taken en route) and attend 
a garden party at Solberge Hall, by invitation 
of Mr. Benjamin Talbot (past-president). The 
evening will be devoted to a dance and supper 
at the Town Hall. The last day (Friday, Sep- 
tember 17) will be taken up by an excursion on 
the River Tees, the evening being left free. 


GENERAL REFRACTORIES, LIMITED, announce that 
all the works are operating to full capacity. Sales 
for the first six months of 1937 are 66 per cent. 
higher than for the corresponding six months of 
1936, 
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A Core-Blowing Development 


Below we illustrate a recent core blowing 
installation erected in a large foundry by the 
Coggon Foundry Equipment, Limited, of 
Shay Lane, Ovenden, Halifax. A line draw- 
ing of this type of machine was printed in our 
issue of March 11, 1937, page 216. On the 
machine illustrated, a core or mould weighing 
up to 90 lbs. can be made in one operation. We 
are informed that cores so made are lighter 
than the hand made product, carry 10 per cent. 
less oil as admixtures and after drying show 


A New Type or Core-Biower. 


a higher compression strength figure. So far as 
air consumption is concerned, no data are avail- 
able, but it is stated that with a compressor 
delivering 23 cub. ft. of free air per min., two 
machines capable of blowing cores up to 40 lbs. 
weight can be operated. Such a core will take 
only five seconds to blow and the reduction of 
air pressure at the receiver is negligible. A 
working pressure of 80 to 100 lbs. per sq. in. is 
considered normal. 


The Coronation Train 


The coaches of the new high-speed streamline 
Coronation train of the L.M.S. have been built in their 
own shops at Wolverton, and Thermotank, Limited, 
have been responsible for the air-conditioning equip 
ment fitted to this train. 

Two independent units are arranged in each coach; 
silent-running centrifugal fans in each unit drawing 
outside air over viscous surface filters, this air 
after filtration being delivered direct to the main 
duct in the case of the cool air unit, and through 
a multi-tube heater fed with steam from the main 
heating system of the train in the case of the 
tempered air unit. Both warm and cool air are 
carried though the main ducts situated outside on 
the carriage roofs. Branch ducts are led inside 
the coach to punkah louvres, situated above the 
windows in the vestibule cars and the corridor 
doors in the corridor cars. These louvres can be 
adjusted by the passenger to give any desired 
temperature, and the direction of the air stream can 
be controlled to avoid draughts or inconvenience 
so that adequate ventilation is secured without dis- 
comfort usually associated with ventilation in rail 
way carriages. 

Although many sleeping cars and special saloons 
are already equipped with such air-conditioning 
plants, this is the first main line passenger train 
to be equipped: throughout with this system, and 
it will no doubt create a standard for future rail- 
way work of this class. 
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_FACINGS _MANUFACTURERS GENERAL FOUNDRY FUR 


The Leading Manufacturers... 
The Oldest Established... 
The Most Reliable... 


COAL DUST 


Superlatively Regular in Grist. Superior in Quality. 
Seven Grists Standardised. 


FOUNDRY BLACKINGS 


For all Purposes. The Best on the Market. 
Manufactured by the New Process. 


BRITISH PLUMBAGOS 


At Low Prices. Imported Direct. No Continental 
Adulteration. 


POWDERED CORE GUM 


British Manufacture. Best Quality. 


CUMMING FURNACE 


Users of the New “Cumming” Furnace are Increasing 
Week by Week. 


THE CUMMING HAND RAM 
MOULDING MACHINE 


CORE COMPOUNDS « PARTINGS 
CUMMINGSTONE REQUISITES 


All our own manufacture 


KIS MA AAA WAS 


Head Office and Works— 
Kelvinvale Mills, Maryhill, 
GLASGOW 


Branches at— 
FALKIRK - CHESTERFIELD - DEEPFIELDS 
AND MIDDLESBROUGH 
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This Week’s News in Brief 


Trade Talk 


THE EMPLOYEES at the Bell Hall Works and the 
foundry department of Hartley’s Malleable Fittings 
Company, Limited, Halifax, were the guests of the 
directors on an outing to Llandudno on July 3. 

AN ORDER FOR A 15-ton Tagliaferri electric fur- 
nace has been placed by Armstrong, Whitworth & 
Company (Ironfounders), Limited, Close Works, 
Gateshead, with Metalectric Furnaces, Limited, of 
Birmingham. 

AUSTRALASIAN MANUFACTURER,” in its In- 
dustrial Annual Number, contains an_ interesting 
article on ‘‘ This Alloy Age” by Mr. W. G. Wright, 
of Wright & Company, metal merchants, of 81, 
Clarence Street, Sydney, Australia. 

AN EXCAVATOR having the largest boom of any in 
Europe is now in operation at the works of the 
Irchester Ironstone Company, Limited, near Ketter- 
ing. The machine, which is electrically operated by 
one man, can remove 4,000 tons of earth in a day. 

THomas W. Warp, Limitep, of Sheffield, expect 
to complete the dismantling of the old Jarrow steel- 
works within six months. In order that the new 
steelworks can be built with the least delay, it is 
intended to build them while dismantling is in 
progress. 

THE JuLy Issue of the Bulletin of the British 
ast Iron Research Association is the first number 
of a new volume, and issues will appear in future in 
alternate months, i.e., six times yearly, instead of 
four. The Bulletin is available to all interested, at 
home and overseas, for 21s. per annum. 

Work HAS BEGUN on the £2.000,000 . extension 
scheme at the Clydebridge Steel Works and the 
Clyde Iron Works of Colvilles, Limited. New blast 
furnaces are to be erected at the latter works, and 
equipment is to be built across the river to convey 
the molten iron from the furnaces to the steelworks 
for finishing. 

GenerRAL Rerractories, Limirep, announce that 
all the works are operating to full capacity, and the 
sales for the first six months of 1937 are 66 per 
cent. higher than the corresponding six months of 
1936, and that the total sales for the month of June 
last constituted a further record in the history of 
the company. 

Prerce & Company, Limitep, Wexford, 
propose to close down their kitchen range and 
mantel register department. The firm state that. 
owing to recent increases of wages and the abnormal 
working conditions imposed upon them, they find it 
difficult to carry on these particulay lines in com- 
petition with United Kingdom concerns 

Tue Hammonp Lane Founpry, Limirep, of Dub- 
lin, has acquired an interest in the Western Tron 
Company of Sligo, and an extensive development of 
the present factory at Finisklin is contemplated. It 
is expected that new plant and machinery and 
additional furnaces will be installed. The members 
of the new board of directors are: Chairman, Mr. 
S. H. Derham; Mr. Matt Kilcauley, Mr. Martin T. 
McIntyre, Mr. David Frame and Mr. 
Buchanan. 
_ IN commemoration of their centenary—reported 
in the July 1 issue of THe Founpry Trape JourNAL 
—Clapham Bros., Limited, ironfounders and gas- 
plant makers, of Wellington, Market and Nelson 
Foundries, Keighley, have issued a handsome 
brochure, profusely illustrated, covering the enter- 
prises of the firm throughout the last 100 vears. 
The present board of directors maintains an wun- 
broken family connection with the business over the 
whole period of the firm’s existence. 

ACCORDING TO THE “‘ Northern Miner ” of Toronto, 
a company has been formed to develop a block of 
approximately 3,000 acres in Renfrew County, 
Eastern Ontario, in which a quantity of bervl ore 
has been recovered and binned from a small cut 
about 8 ft. wide, 8 ft. deep and 50 ft. in length. 
The stripping of further over-burden is stated to 
have disclosed much larger bodies of ore which are 
now being mined. The name of the company is 
Canadian Beryllium Mines & Alloys, Limited. © 


LF.S., 


Thomas 


Mr. THomas Hype Taytor, of Bishop Auckland, 
who was for many years engineer with Bolckow 
Vaughan & Company, Limited, and afterwards chief 
engineer with Sir B. Samuelson & Company, New- 
port Ironworks, has died, aged 73. 


Personal 


Lorp Hirst, President of the Federation of British 
Industries, gave a luncheon at the Savoy Hotel last 
week to welcome the members of the Japan Economic 
Mission which is visiting this country. 

R. Cavseproox, the honorary secretary of the 
London Branch of the Institute of British Foundry- 
men, announces that he can be obtained after office 
hours at 333, Eaton Road, Ilford. His telephone 
number is Ilford 2862. 

Mr. F. S. Russert, chairman of General Refrac- 
tories, Limited, has sent us a cheery letter from 
the States, in which he tells of pleasurable contacts 
with such prominent personalities as Mr. Dan Avey, 
the secretary of the American Foundrymen’s Asso- 
ciation, and Mr. Stuart Uttley, of Detroit. 

Str Jonny Dewrance, G.B.E., has retired from 
the chairmanship of the board of Babcock & Wilcox, 
Limited, but will retain his seat as a director. He 
has been chairman for the last 38 years. Lieut.- 
Col. J. H. M. Greenly, C.B.E., President of the 
British Non-Ferrous Metals Research Association, 
has been appointed his successor, and Mr. A. 
M’Kinstry has been appointed deputy-chairman, in 
addition to his position as managing director. 

Mr. FreD CLEMENTS, director and general mana- 
ger of the Park Gate Iron & Steel Company, 
Limited, has been appointed managing director, the 


Mr. Frep CLEMENTS. 


position, as announced last week, being rendered 
vacant by the retirement of Mr. Percy Fawcett 
owing to ill-health. Mr. Clements has been closely 
associated with the development of the firm’s acti- 
vities for many years. He is well known in the 
iron and steel industry, not only in this country, 
but also internationally, by his contributions to tech- 
nical literature. His book on ‘‘ Blast-Furnace Prac- 
tice’ is accepted as the standard work on the sub- 
ject, and has a world-wide circulation. Last year 
he was awarded the Bessemer Gold Medal in recog- 
nition of his services to the industry. This is the 
highest honour within the gift of the Iron and Steel 
Institute. Mr. Clements is a member of Council 
of the Iron and Steel Institute. and also of the Iron 
and Steel Industrial Research Council of the British 
Iron and Steel Federation. He is chairman of the 


Blast Furnace Research Committee of the latter 
body. 
Wills 

Dickson, JAMeEs, retired ironfounder, of 

Gituam, H. B., of J. & J. Gilham, Tra- 

falgar Foundry, Leeds ... £5,836 
Cuatten, S. W., chairman of Taylor & 

Challen, Limited, engineers and iron- 

founders, Birmingham ... ... £33,932 
Haiti, Ernest, of Stalybridge, director of 

Joshua Heap & Company, Limited, 

toolmakers and machinists ... £24,291 
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Company Meetings 


Bradley & Foster, Limited 


The annual meeting of Bradley & Foster, Limited, 
was held in Birmingham on July 1. Mr. R. W. 
Hate (chairman) said that the turnover during 
the year constituted a record in the history of the 
company. The current year had opened in a still 
better manner, and their deliveries during the first 
quarter were very substantially in front of the 
corresponding period of last year. Although the 
rise in costs had been fairly steady they had in- 
creased much faster than selling prices. Without 
the control of the last few years, steel prices would 
probably have been anything from 20 per cent. to 
30 per cent. higher. There was a growing demand 
the world over for steel. In 1929 the world pro. 
duction reached about 118 million tons, and it was 
his firm conviction that this would rise to 150 million 
tons. If this country’s production reached 15 million 
tons in the next year or two and the home demand 
fell off, as it was bound to do at some time or other, 
and the control enabled prices to be kept down to a 
reasonable level, they might well be in a position to 
enter the world’s markets on a competitive basis and 
keep moderately busy for many years to come. 


Electric Furnace Company, Limited 


At the annual meeting of the Electric Furnace 
Company, Limited, the chairman stated that the 
subsidiary company dealing with electric resistance 
furnaces had had an active year, and had been remark- 
ably successful both technically and financially. The 
scope of its activities was constantly widening. All 
the accumulated debit balance, which was the result 
of several years of active development over a wide 
field, had been more than recovered, and a good 
balance of profit remained on the year’s working. 
The company had been responsible for the intro- 
duction into this country of several important metal- 
lurgical processes. Owing to difficulties of export, 
licences had been granted to some of the leading 
firms in Germany, Belgium and France for the use 
of the company’s designs, technical information and 
patent rights. 


New Companies 


(From the Register compiled by Jordan & Sons, 
Limited, Fomgeny Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 


Hardy Metal Company, Limited, 5, Guildford 


Street, Lozells, Birmingham.—Capital, £500. 
Directors: E. Jones and F. Needham. 
F. A. & F. Ball, Limited.--Capital, £7,000. Iron- 


founders, metal workers, etc. Directors: F. A. Ball, 
106, Shipston Road, Stratford-on-Avon; F. Ball. 

Jones & Barclay, Limited, 63, Bath Row, Bir- 
mingham.—Capital, £30,000. Brassfounders, metal 
workers, etc. Directors: L. Jones and P. P. Jones. 

A. C. H. Manufacturing Company, Limited.— 
Capital, £500. Tronfounders, engineers, etc. 
Directors: H. P. Ansell, L. R. Cull, W. A. 
Harrington, 29, Penywern Road, London, 8.W.5, and 
P. H. Ansell. 

William Barnsley, Limited, Globe Works, Lane 
Street, Coseley, Staffs.—Capital, £7,500. Non- 
ferrous metal founders, etc. Directors: W. 
Barnsley, T. Barnsley. A. Barnsley, T. W. Barnsley, 
aud C, Barnsley. 

British Tin Smelting Company, Limited, Victoria 
Station House, Victoria Street, London, 8.W.1.— 
Capital, £250,000. To acquire the undertaking, 
assets and liabilities of the British Tin Smelting & 
Refining Company, Limited. Directors: W. J. 
Wilcoxson and J. G. Cowen. 


Obituary 


WE REGRET to announce the death of Mr. C. H. 
Eden, director and secretary of BEN Patents, 
Limited, on July 3. 

Mr. Davin J. Ross, who before his retirement 
four years ago had been employed by Harpers, 
Limited, founders, of Craigshaw, Aberdeen, for 46 
years, has died at the age of 78. 

Mr. James Tuomas Lupcate, who had spent half 
a century as a member of the staff at the Vickers 
Works of the English Steel Corporation, Limited, 
died on July 2. Mr. Ludgate, who was 71, started 
when about 13 years old at the River Don Works 
of Vickers, Limited, and rose to the position of 
commercial. manager, retiring in 1929. 
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Foundry Equipment 


and Furnaces 


We specialise in the most modern 
and efficient Foundry Plant. Our 
experience in Continuous Castings 
Systems will be of great value 


to you. 


Our furnaces operate on almost 
every type of fuel. 


Our technical staff at your service. 


Coggon Foundry Equipment Ltd. 


Shay Lane, Ovenden, 
HALIFAX, YORKS. 


Telegrams: ‘‘ Coggon, Halifax ”’ Telephone: 2423 
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Raw Material Markets 


In view of the fact that iron and steel producers 
can only accept orders for the fourth quarter, busi- 
ness remains very quiet. A cordial reception has 
been afforded the decision further to reduce the 
import duties, although it is uncertain what the ulti- 
mate effect of the measure will be. If there is to be 
any material relief to the stringent conditions, which 
have prevailed in the market for so long, un- 
doubtedly it will lie with the Continent to provide 
it. The position at home producing works offers 
little prospect of much more material being made 
available. 


Pig-lron 


MIDDLESBROUGH.—Consumers received 
somewhat better deliveries recently, as makers 
appear to have redoubled their efforts to clear off 
existing arrears. All users are receiving fair treat- 
ment and available supplies are being rationed with 
every care. Scottish contracts are being neglected 
still further, while inquiries from overseas cannot 
be entertained at all. No. 3 Cleveland G.M.B. iron 
is quoted at 101s. per ton, with No. 1 at 103s. 6d. 
and No. 4 foundry and No. 4 forge at 100s. © An 
extra 3s. per ton is charged on Falkirk deliveries 
and an additional 6s. is invoiced for deliveries on 
the Clyde. 

Hematite makers are despatching heavy tonnages 
to consumers. Export orders would be much more 
beneficial financially to producers, but in view of 
their home commitments the @ are being neglected 
Only old export contracts are receiving attention. 
East Coast mixed numbers are quoted at 122s. 6d. 
on the North-East Coast, 128s. in Sheffield and 
133s. 6d. in the Midlands, subject to a rebate of 
5s. per ton. 


LANCASHIRE.—-Consumers in this area are well 
placed for work and are mostly busy. There is no 
diminution, therefore, in the demand for pig-iron. 
In towns where the annual holidays interrupt pro- 
duction—and the number of these centres is 
increasing—there is postponement of deliveries, but 
the consuming works require their full tonnages 
and would welcome the opportunity of acquiring 
a little stock. Foundries and other consumers of 
pig-iron want all the iron they can get and are not 
easing their pressure on the makers to obtain supplies. 
The tonnages forthcoming from usual sources are 
frequently inadequate to requirements, but in one 
way or another users are able to augment these 
supplies and to keep going. The shortage is more 
pronounced in regard to special irons and hematites 
than common iron. Prices remain at the fixed 
levels, which came into operation on July 1. For 
delivery to users in the Lancashire price zone, Derby- 
shire and Staffordshire brands of No. 3 foundry 
iron are quoted on the basis of 109s., with Northants 
at 107s. 6d., and Derbyshire forge (for foundries) 
at 106s. West Coast hematite is at 13ls., and East 
Coast at 130s. 6d., delivered equal to Manchester. 

MIDLANDS.—Pig-iron users are fairly well 
catered for in this area, taking into account the 
abnormal circumstances. Many consumers have 
been forced to negotiate with producers on the 
Continent in order to supplement their supplies. 
Forge iron is exceptionaly difficult to obtain. 
Northants No. 3 is quoted at 103s. 6d., with Derby- 
shire, Lincolnshire and North Staffordshire No. 3 at 
106s., including delivery to Birmingham and Black 
Country stations. Prices for special-grade irons 
range from £6 5s. to £7 5s., according to the 
quantity and phosphorus content. Supplies are 
difficult to procure. In many cases hematite con- 
sumers have had to make use of low-phosphorus 
iron as a substitute. Sales of hematite are limited 
to the end of September. For delivery to the 
Midlands, East Coast No. 3 is quoted at £6 13s. 6d. 
and West Coast mixed numbers at £6 14s. 6d. per 
ton, with Is. 6d. extra if delivered to consumers’ 
works. 

SCOTLAND.—The Falkirk founders have resumed 
work and are busily engaged. They still find 
difficulty in making fresh purchases of Cleveland 
iron, quotations for which are nominal in the circum- 
stances at 104s. f.o.t. Falkirk, and 3s. more for 
Glasgow. It is reported that some Scottish makers 
are asking premiums on the official rates, and as 
much as £6 per ton has been paid for foundry 
No. 3. The official prices are unchanged at 113s. for 
No. 3 and 115s. 6d. for No. 1, f.o.t. furnaces. The 
Glasgow Fair holidays begin at the end of this 
week and will slow down business activity. Steel- 


makera continue to press for all the basic and other 
grades of pig-iron they can obtain. Hematite mixed 
numbers are quoted at 123s., and British basic at 
107s. 6d., with Indian basic at 100s., less 5s. rebate, 
delivered steelworks. 


Coke 


Strong conditions continue to prevail on the 
foundry-coke market. In some cases collieries will 
only do business up to the end of September, while 
others will sell small tonnages up to the end, of the 
year. Several producers refuse to enter into any 
further contracts at all. For delivery to Birming- 
ham and district, the minimum quotation for Dur- 
ham and Welsh grades is 50s. per ton, prices ranging 
from this level up to as much as 62s. 6d. 


Steel 


The shortage of most descriptions of steel con- 
tinues to be the most prominent feature of the steel 
market, and, for the time being, it is accentuated 
by the pressure consumers are exercising to secure 
deliveries before the holidays affect production, says 
the official report of the London Iron and Steel 
Exchange. Following the reduction in the duties 
arrangements have been made for a substantial in- 
crease in the tonnage of Continental steel to be 
imported under the quota, and this should relieve 
a certain amount of anxiety regarding the future. 
The scarcity of semi-finished material continues 
severe, and it will be some time before the increased 
imports become available for consumers. The 
British works are pressing production to the utmost, 
and a scheme is now in operation for a more regular 
distribution of this class of material. In the 
finished steel section, consumers are being rationed 
on the basis of their purchases during last year, as 
the current output, although expanding, is below the 
full requirements of the market. There is no relaxa- 
tion in the pressure by home consumers, and there 
is a large export inquiry that is not entirely 
satisfied. 


Scrap 


The efforts of the British Iron and Steel Cor- 
poration to stimulate the supply of iron and steel 
scrap are now well in hand and a fair tonnage of 
unwanted material is being put to good use. Reports 
from the districts indicate that supplies generally 
are more freely obtainable, although the demand has 
been well sustained. Imports have been on a heavier 
scale. The customary holiday quietness in the scrap 
market is unlikely to be felt to any extent this 
year, as the consuming plants cannot afford to 
neglect any opportunity of acquiring supplies. 


Metals 


Consumers continue to display more interest in 
non-ferrous metals, and the tone generally has 
become much firmer. Concern is expressed at the 
decline building plans which has _ recently 
occurred, as large quantities of lead, and, to a lesser 
extent, copper, are taken up by this industry. 

Copper.—A fair tonnage has changed hands on 
industrial account, and the outlook is satisfactory 
for the immediate future. It is unlikely that 
consumers will maintain their present requirements 
over a very long period. as this is usually the 
quietest time of the vear. The U.S.S.R. remains an 
active buyer of the metal. In the United States, the 
labour situation anpears to be somewhat more 
hopeful, but the heat wave has adversely affected 
industry. Refineries generally are fully sold over 
August, and the market is strong. The U.C. brand 
* rough copper, which is produced by the Union 
Miniére du Haut Katanga. Brussels. has _ been 
admitted to the Official List of Standard Copper 
Brands and became good delivery on all contracts 
maturing on and after July 8. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £56 18s. 9d. to £57 Is. 2d.; 
Friday, £56 7s. 6d. to £56 8s. 9d.; Monday, £56 10s. 
to £56 15s.; Tuesday, £56 5s. to £56 6s. 3d.; Wed- 
nesday. £55 11s. 3d to £55 13s. 9d. 

Three Months.—Thursday, £56 18s. 9d. to 
£57; Friday, £56 7s. 6d. to £56 8s. 9d.; Monday, 
£56 12s. 6d. to £36 15s.; Tuesday. £56 7s. 6d. to 
£56 8s. 9d.; Wednesday, £55 15s. to £55 16s. 3d. 
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Tin.—The stronger tone of this market has been 
well maintained during the past week. Consumers 
in the United States have entered the market oy 
a small scale, but forward requirements have still 
to be covered. The more satisfactory prospects in 
the steel trade are expected to lead to a free 
buying policy by American tin consumers in the nea) 
future. It is reported that in addresses made before 
the American Tin Trade Association in New York 
recently, Mr. J. van den Broek expressed the view 
that both Malaya and Netherlands East Indies would 
fully meet their quotas and make up their arrears, 
and Dr. Mauricio Hochschild forecast a gradually 
increasing output by Bolivia. 

An article by Mr. P. Hoévig, the well- 
known Dutch metal expert, in the ‘* Economisch- 
Statistische Berichten ’’ proposes extensive changes 
in the International Tin Restriction scheme. 
The writer is of the opinion § that the 
reason why the International Tin Committee lias 
been unable to create confidence in the execution 
of the scheme is largely the fact that many 
signatory countries do not realise sufficiently the 
responsibility which they undertook when_ joining 
the scheme. In particular, they do not realise that 
the object of the scheme is balancing production 
and consumption. In order to render the scheme 
more elastic, the writer urges the necessity of a 
new buffer stock under the auspices of the Inter- 
national Tin Committee, but this time formed by pro- 
ducers and consumers. 

Production of tin by Azienda Minerali 
Metallici Italiani (‘‘ Ammi’’) will be begun next 
week. At first production is expected to be 56 tons 
monthly, rising gradually to 100-120 tons when the 
extraction plant has been completed. At the present 
time Italian tin requirements have to be imported. 

Official quotations have been as follow :— 

Cash.—Thursday, £264 15s. to £265; Friday, £264 
to £264 5s.; Monday, £261 15s. to £261 17s. 6:.; 
Tuesday, £266 10s. to £267; Wednesday, £266 1is. 
to £267. 

Three Months.—Thursday. £264 15s. to £265: 
Friday, £264 to £264 5s.; Monday, £261 15s. to 
£261 17s. 6d.; Tuesday, £265 15s. to £266; Wed- 
nesday, £265 12s. 6d. to £265 17s. 6d. 

Spelter.— According to the American Bureau of 
Metal Statistics, world zine production in May. 
1937, was 162,259 short tons, as compared with 
157,001 tons in April. The total for the five months 
of the year is indicated at 747,585 short tons. 
Active conditions have again prevailed in_ this 
market and industrial demand is on a good scale. 

Daily market prices :— 

Ordinary.—Thursday, £22 10s.; Friday, £22 10s. ; 
Monday, £22 15s.; Tuesday, £22 16s. 3d.; Wedues- 
day, £23. 

Lead.—It is generally accepted that supplies of 
this metal will prove of sufficient quantity to meet 
the recently extended demand. At the same time it 
is pointed out that prices are likely to increase in 
accordance with consumers’ larger inquiries. Pipe 
and sheet makers and the cable industry have been 
more active both in this country and the United 
States. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £24 18s. 9d.; 
Friday, £24 16s. 3d.; Monday, £24 17s. 6d.; Tues- 
day, £24 16s. 3d.; Wednesday, £24 16s. 3d. 

Scrap.—Some grades of aluminium scrap are 
rather plentiful at present. Scrap copper, tin and 
other base metals are in good demand, and prices 
this week have been firming up in sympathy wiih 
the rates for new metal. 

Approximate selling prices for old metal:—New 
aluminium cuttings, £80; rolled, £66; cast, £44; 
foil. £94 to £95. Copper, £51 to £56; braziery. 
£49. Clean brass. £32 to £36. Zinc, £15. Lead. 
£22: tea lead, £16. Gunmetal, £52 to £53. 


Company Reports 


Weliman Smith Owen Engineering Corporation, 
Limited.—Final dividend of 74 per cent. in respect 
of nine months ended March 31. 

Beyer Peacock & Company, Limited.—Palance 
from trading account in 1936, £10,905; transfer 
fees, £118; legal and audit charges, £531; fees, 
£455; interest, £6,767; debenture interest, £5,726; 
loss for year, £2,456; total debit forward, £73,886 

Glacier Metal Company, Limited.—Net profit to 
February 28, £40,042; brought in, £10,326; tax, 
£7,272; preference dividend, £5,500; written off de- 
velopment expenditure, £1,270; to general reserve, 
£6,000; to tax reserve, £3,000; ordinary dividend of 
15 per cent., £16,875; carried forward, £10,499. 
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For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 
production being under careful laboratory 
control Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES 


Genefax House, Sheffield 
Genefax, 


Telephone : 
Sheffield 31113 (6 lines). 
LONDON OFFICE: Russell House, Adelphi, W.C.2. 
Telephone: Temple Bar 7361. Telegrams: ‘‘Genefax, Rand-London.”’ 
SCOTTISH OFFICE: MANCHESTER OFFICE: SWANSEA OFFICE : 


Mr. A. C. Turner. 
CARDIFF OFFICE: 


est Regent Street, 9, Albert Square, Metropole Chambers, 17, Windsor Place, 
Manchester, 2. Wind treet, Swancen. Cardiff 
3009 Telephone: Blackfriars 6130. Telephone: Telephone : 5796, 
Telegrams Telegrams: Telegrams: 
** Genefax, Glasgow.’’ ** Genefax, Manchester.’’ ** Genefax, Swansea."’ Genefax, Cardiff.’ 
(Mr. C. A. G. son.) (Mr. S. G. Throssell.) (Mr D. Hood. Williams.) (Mr. F, E. Rutter.) 


MIDDLESBROUGH OFFICE: Halifax Buildings, Exchange Place. 
Telephone : Middlesbrough 3313. Telegrams: ‘‘ Genefax, Middlesbrough. 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
position. High Silica Sand 
has eliminated practically all 
these from many foundries 
and to-day we have your 
‘Yorkshire Sand’ which acts 
almost like a chill, and leaves 
the skin of the casting blue- 
black and as clean as cast 


iron, 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out of the mould, 
the latter looks as if it could 
be used over again, just like 
a permanent mould.” 
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COPPER 
Standard cash 5511 3 
Three months 5515 0 
Electrolytic 62 0 0 
Tough fo 6111 3 
Best selected 62 1 3 
Sheets ie 92 6 3 
India 
Wire bars . 63 6 3 
Ingot bars .. 
H.C. wire rods -. 6616 3 
Off. av. cash, June 5515 6%, 
Do., 3 mths., June .. 55 2 11,4 
Do., Sttlmnt., June .. 5515 24 
Do., Electro, June — 
Do., B.S., June .. 
Do., wire bars, June .. 63 3 7x) 
Solid drawn tubes 
Brazed tubes 143d. 
BRASS 
Solid drawn tubes 124d. 
Brazed tubes 144d. 
Rods, drawn 11}d. 
Rods, extd. or rlld. 73d. 
Sheots to 10 w.g. 
Rolled metal 9$d. 
Yellow metal rods. . Tid. 
TIN 
Standard cash 26615 
Three months .. 26512 6 
English .. 266 15 0 
os 268 10 0 
Straits oe 267 10 0 
Hestern.. -. 26415 

Off. av. cash, June 249 19 10,7; 
Do., 3 mths., June 249 3 449 
Do., Sttlmt., June 24919 93 

SPELTER 

i - 2 0 0 
Remelted 21 0 0 
Hard 20 0 0 
Electro, 99.9 2512 6 
English 24 2 6 

Zinc dust .. 
Zino ashes .. 
Off. aver. June .. 
Aver. spot, June .. 218 23 

LEAD 
Soft foreign, ppt. .. «. 2416 3 
Empire (nom.) .. 2612 6 
English -- 2615 0 
Off. aver., June .. 2216 44 
Aver. spot, June .. -. 2217 64§ 
ALUMINIUM 

ts £100 to £105 
Ww ae 1/3 to 1/4 lb. 
Sheet and foil 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 36 0 0 to 36 10 0 
Do.,V.M. 0 Oto3610 0 


‘iat 30 00 
ANTIMONY 
English .. 82 10 0 
Chinese, ex-whse. 69 0 
QUICKSILVER 
FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silioon— 
25% .. 14 0 0 
45 /50%.. 6 
17 0 0 
Verro-vanadium— 
35/50% .. 12/8 1b. Va 


RAW 
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MATERIALS—PRICE LIST 
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Ferro-molybdenum— 


70/75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 
20/25% carbon-free 9d. Ib. 


Ferro-phosphorus, 20 /25% £21 to £22 
Ferro-tungsten— 


80/85% .. . .5/- Ib, (nom.) 
Tungsten metal powder— 

98/99% .. 5/14 lb. (nom.) 
Ferro-chrome— 

2/4% car 34 15 0 

4/6% car 24 5 0 

6/8% car. ee 2400 

8/10% car. és .. 24 00 
Ferro-chrome— 

Max. 2% car. .. .. 36 0 0 

Max. 1% car. .. 

Max. 0.5% car... 

70% carbon-free 10d. Ib. 
Nickel—99.5/100% £180 to £185 
“F” nickel shot .. £165 0 0 
Ferro-cobalt, 98 /99% 8/6 Ib 
Metallic chromium— 

96/98% . 2/5 lb 
Ferro-manganese— 

76/80% loose £1616 Otol7 5 0 

76/80% packed £17 15 Otol8 5 0 

76/80% export .. £20 0 0 
Metallic manganese— 

94/96% carbon-free 1/3 Ib. 
Per ton unless otherwise stated, 
basis 2-ton lots. 
HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. 7d. 
Finished bars, 18% tungsten 3s. 6d. 


Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and open, 3 in. 


and over 4d. lb. 
Rounds and squares, under 
¢ in. to din 3d. Ib. 
Do., under } in. to is in. 1/- lb. 
Flats, + in. x } in. to under 
lin. X in. Ib. 
Do., under ¢ in. x din. 1/- lb. 
Bevels of approved sizes 
and sections 6d. lb. 
Bars cut to length, 10% extra. 
SCRAP 
South Wales(West)—£ 8s. d. £ d. 
Heavy steel, best 3 7 6to3 10 0 
Mixed iron and 
steel ee 3 5 Oto3 7 6 
Heavy cast iron 3 8 Oto3 10 0 
Good machinery 4 0 0 
Cleveland— 
Heavy steel, best 3 6 6to3 9 O 
Steel turnings se . 215 0 
Heavy cast iron 4 7 6 
Heavy machinery 410 0 
Midlands— 
Short heavy steel 3 15 Oto4 0 0 
Light cast-iron 
scrap 3.5 0 
Heavy wrought 
iron 40 O0to4 5 0 
Steel turnings 2 2 6to2 5 0 
Scotland— 
Heavy steel, best 3 4 to3 7 
Ordinary castiron 4 7 6to4 10 


Cast-iron borings 2 0 
Wrot-iron piling 
Heavy machinery 4 13 


° 

to 

to 


London—Merchants’ buying prices, 


delivered 

(clean) .. 499 00 

Brass & 
Lead (less usual draft) 
Tea lead .. 
Zinc . 15 0 0 
New aluminium cuttings . 74 0 0 
Braziery copper .. £2.98 
Gunmetal .. ne .. 4 0 0 
Hollow pewter... 165 0 © 
Shaved black pewter 120 0 0 


PIG-IRON 


N.E. Coast (d/d Tees-side area)— 
Foundry 1 103 /6 
» No.3 101/- 
» No.4 100/- 
Forge No. 4 100/- 
Hematite No.1 . 123 /-* 
Hematite M/Nos. . 122 /6* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 123 /-* 
» da Birm, .. 134 /6* 
Malleable iron d/d Birm. .. 160/- 
Midlands (d/d — dist.)— 
Staffs No. forge . 103 /- 
” No. 3 fdry. 106/- 
Northants forge .. 100/6 
” fdry. No. 3 103 /6 
fdry. No. 1 106 /6 
Derbyshire forge .. 103/ 
” fdry. No. 3 106 /- 
a fdry. No. 1 109/- 
Scotland—- 
Foundry, No. 1, f.o.t. 115/6 
No. 3, f.o.t. 113/- 
Cleveland No. 3, 107/- 
Falkirk .. 104/- 
Scottish hem. M/Nos. d/d.. 123 /-* 
Sheffield (d/d district)— 
Derby forge 100/6 
»  fdry. No.3.. 103 /6 
Lincs forge as 100/6 
fdry. No.3 .. 103 /6 
W. C. hematite 128 /6* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 oe 109/- 
Staffs fdry. No. 3 .. 109/- 
Northants fdry. No. 3 107/6 
Cleveland fdry. No. 3 109/- 
Glengarnock, No. 3 136/- 
Clyde, No. 3 we 136/- 
Monkland, No.3 .. 136/- 
Summerlee, No. 3 136/- 
Eglinton, No.3. 136/- 
Gartsherrie, No. 3 136/- 
Shotts, No. 3 136/- 


* Subject to a rebate of 5s. per vn under 
certain conditions. 
FINISHED IRON AND STEEL 
Usual district deliveries. 
{A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.] 


Iron— d. 
Nut and bolt i iron 10 5 0to10 15 0 
Hoops 1215 0 
Marked bars (Staffs) fot. 14 7 6 
Gas strip -. 1215 0 


Bolts and nuts, Ri in. x4 
17 10" 0 and up. 


Steel— 

Plates, ship, etc.11 8 Otoll 10 6 
Boiler plts. 1118 Otol2 O 6 
Chequer plts. 1 0 6 
Angles oe BO 86 
Joists ll 0 6 

Rounds and equates, 3 in, 
to 5} in. .. 12 0 6 

Rounds under 3 in. to fi in. 
(Untested) ll 9 0 
Flate—8 in. wide and over ll 5 6 
», under 8 in. and over 5in. 11 10 6 
Rails, heavy 
Hoops (Staffs) a 12 4 0 
Black sheets, 24g. a? lots) 1515 0 
Galv. cor. shts. » + Bie 6 
Galv. flat shts. » ») 000 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton sae 
Sheet bars . 
Tin bars .. oo 16 0 
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PHOSPHOR BRONZE 

lb. basis 
1344, 
1334, 
15id, 


Strip .. 

Sheet to 10 w. « 

Wire .. 

Rods .. 153d, 

Tubes .. 204d, 

Delivery 3 owt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Currrorp & Son, ED. 


NICKEL SILVER, &c. 
Ib. 
gots for raisi . to 1/3 
Rolled— 
To 9in.wide.. 
To l2in. wide... 
To 15 in. wide 
To 18 in. wide 
To 21 in. wide 1/4§ to 1/104 
To 25 in. wide 1/5 tol/ll § 
Ingots for spoons and forks 9d. to 1/54 
Ingots rolled to spoon size to 1/84 
Wire round— 
to 10g. ‘ 1/6} to 2/1} 
with extras according to gauge. 
Special 5ths quality turning rods is 
straight lengths, 1/5} upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


1/3 tol/9 
1/3} to 1/9} 
1/3} to 1/9} 
1/4 to1/i0 


Dols. 
No. 2 foundry, Phila. .. 25.76 & 
No. 2 foundry, 24.00 
No. 2 foundry, Birm. 20.38 § 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 § 
Grey forge, Valley ‘ -. 23.50 & 
Ferro-mang. 80%, seaboard .. 102.50 F 
O.-h. rails, at mill 42.50 
Billets .. 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Iron bars, Chi oo 
n bars, Chi 2.40 
Steel bars 7 2.45 
Tank plates 2.25 
Beams, etc. 2.25 
Skelp, grooved steel 2.10 
Steel hoops os 2.40 
Sheets, black, No. 24 .. 3.15 
Sheets, galv., No. 24 3.80 
Wire nails 2.75 
Plain wire 2.90 
Barbed wire, galv. oo 
Tinplates, 100-lb box . - $5.35 
COKE (at ovens) 
Welsh foundry .. ee . 42/6 
» furnace . 36/- 
Durham foundry 37/- 
furnace 35/- 
Scottish foundry 37/6 
furnace 35/- 


TINPLATES 
f.o.b. Bristol Channel ports 


cokes 20x14 per box 25/- to 26/- 
28x20. 50/- to 52/- 
36/6 to 36/9 
»  188xl4 ,, 26/3 to 26/6 
CW. ,, 22/6 to 23/- 
28x20 ,, 46/- to 46/65 
183x114 23/- to 23/68 
SWEDISH CHARCOAL IRON & STEEL ‘ 
Pig-iron £12 0 Otofl3 0 0 
Bars-hammered, 
basis -. £20 0 Oto£21 0 0 
Bars and nail- 
rods, rolled, 
basis £19 0 Oto£20 0 0 
Blooms £16 0 Oto£l7 0 0 
Keg steel £27 0 Oto £30 0 0 
Faggot steel £20 0 Qto£25 0 0 
Bars and rods 
dead soft st’1£19 0 Oto£20 0 0 


All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 


” 
” 
” 
Jul; 
” 
” 
1905 
1906 
1907 
1908 
1909 
1910 
1011 
1912 
1918 
1914 
1916 
1916 
1917 
: 1918 
| 1910 
1920 
1921 
1922 
1928 
: 1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1035 
} 1936 
1937 
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1937 


d. 
2418 9 dec. 


£ «8. 


Lead (soft foreign, prompt) 


d. 
22 10 0 No change 


22 10 dec. 
22 15 0 ine. 


«a 


Spelter (ordinary) 


d. 
- 264 15 0 dec. 


8. 
- 266 10 0 ine. 


- 26615 0 


Tin (cash) 


56 10 ine. 


Standard Copper (cash) 
56 18 9 dec 
56 7 6 


DAILY FLUCTUATIONS 


nge 


24 16 3 No cha 


9 per cent.) 


Electro, 99. 
a 


( 


Spelter 


July 


(English ingots) 
* 

- 264 15 dec. 

- 264 0 0 

26115 


Ti 


62 5 0 dec. 
62 0 0 


” 


ge 
5/- 
nge 


” 


0 No chan 
0 dec. 


26 15 
26 15 O No cha 


2615 0 
2615 0 


5/- 
5/- 
1/3 
39 


25 2 6 No change 
6 


25 7 6 ine. 
25 8 9 


25 2 6 dec. 
25 12 


40/- 

15/- 

” 45/- 

- 26610 Oinc. 95/- 
-- 26615 0 ,, 5/- 


8 
9 
12 
13 
14 


” 


July 


25/- 
5/- 


62 0 0 No change 


62 0 0 


” 


AVERAGE MONTHLY PRICES OF FURNACE COKE D/D MIDDLESBROUGH 


ED. 


Yearly 
average. 


. 


December. 


November. 


October. 


September. 


- 


BOSCH 


August. 


GOR 


BSSS 


min ebornmocons 


Om 


BO 


February. 


OOO 


January. 


09 
seo = o 
38 
2829600077 


WILLIAM JACKS COMPANY, 


é 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


13, RUMFORD STREET, LIVERPOOL. 


CE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


HEMATITE, BASIC, SPECIALS, &c. 


All grades FOUNDRY, 


S 5 


ZETLAND ROAD, 
MIDDLESBROUGH. 


BERS, 
SGOW, C.2. 


CENTRAL CHA 
HOPE ST.,G 


July 35/- July xs July 3/9 
July 21/3 » 9. 15/- »§ 2346. & 
” 11/3 ” 45/- 5/- 12 .. 2417 6 inc. 13 
lb. basis” (2/6 » 95/- » .. 213, » 13 .. 2416 3dec, 1/3 
July 8 .. | July 8 .. 27 
16d. ” 9 ee ” 9 ” 9 oe 
ve 
Year. | March. | April. | May. | June. | July. Ti | — | 
ee eo 15 3 15 | | 
es ee 5 0 5 a 
16 0 15 | 
15 3 15 | | | | 
oe 18 6 18 | 
ee 1 1 
ee 1 | 1 | | | 
| | | | | 
1 1 | 
oe 1 1 | | | 
os ‘a 1 1 | 
ee 1 1 
ee oe 1 | | | | | 
| mel | | | 
ee | 16 16 
oe 16 16 
oe eo | 15 16 | 
19 19 | | | 
ee ee 2 3 
37.00 | * Strike period. | oa 
37.00 
47.00 
Cents, 
2. 
3. 
3. 
| 
+ 
36/- He 
5. 
- to 26/- 
- to 52/- 
to 46 
- to 23/6 { 
STEEL) x = 
CO 
0 0 : 
7 
7 
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Notice 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 


counting two, average 6 words per line- 


Minimum charge for one insertion 3 - 


. (A remittance should ipany instructions.) 


SITUATIONS VACANT AND WANTED 


CUPOLA Man, experienced, desires situation. 
Used to cupolas melting up to 8 tons 
per hr.—Box 492, Offices of THE Founpry 
Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


OUNDRY Foreman seeks re-engagement. 

Experienced in production of high-class 
engineering and jobbing work castings; mould- 
ing machines and_ repetition work. Good 
organising abilities and metallurgical know- 
ledge.—-Box 490, Offices: of THe Founpry 
Trape JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY Manager desires change, with 
first-class qualifications, at present in 
charge of grey-iron and non-ferrous foundry ; 
capable of taking entire charge and can 
guarantee results. I.B.F. man, age 40:—Box 
484, Offices of THe Founpry TRapdE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


GENTLEMAN seeks situation as Foundry 
Manager or Assistant Foundry Manager. 
Age 38. First class experience from A to Z on 
steel and iron castings, special alloyed steels and 
irons, mass production methods, organisation, 
etc.—Box 482, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


OREMAN required for brass foundry in 
London district. Must be good organiser 
capable of estimating from drawings and good 
disciplinarian. Write giving age, experience, 
and salary required to: Box 472, Offices of Tim 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ANTED.—Improver Chemist. Analysis 

of white and grey cast iron, etc., for a 
Midland foundry. State age, experience, and 
salary required to: Box 480, Offices of THE 
Founpry Trade JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by eourtesy of the proprietors of Tue 
Founpry TrapE JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 


‘Manchester, from whom full particulars can be 


obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


OSITION required as Foundry Manager, 
Technical Assistant, or Assistant Works 
Manager by young man who has had experi- 
ence in these capacities. Practical moulder 
with sound scientific training, and supervisory 
experience in repetition and general foundries, 
and in vitreous enamelling. (303) 


OUNDRY Sales and Commercial. Position 
required by young man with first-class 
sales and commercial experience in making and 
selling castings for the electrical, light engineer- 
ing trades and vitreous enamelling. Travelling, 
buying and all commercial duties. Practical 
foundry knowledge. (304) 


RONFOUNDRY for Sale, S.E. London dis- 
trict, close railway. Completely equipped, 
nearly new plant, 3-ton overhead electrically- 
driven crane.—Apply Receiver, Morre 329, 
High Holborn, London, W.C.1. 


MACHINERY 


MACHINERY—Continued 


WANTED.—Second-hand Sand Mill, about 
4 ft. diameter.—Box 488, Offices of THE 
Founpry ‘Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


FOR SALE. 


TO. 601 Osborn-Type Rollover. Jolt-Ram 
+ Moulding Machine with (or. without) 
Broom & Wade Vertical Air Compressor and 
Receiver... In new condition. 

No. 1 “ Titan ’’ Cupolette with A.C. 50-cycle 
Keith Blackman Blowing Fan. Only used few 
times. 

‘** Bradford ’’ Horizontal Double-Acting <Air 
Hoist. Scarcely used. 

Pneumatic Sand Rammers. 

Morgan Crucible ‘‘S”’-Type Oil-Fired Fur- 
nace, 200/250 lbs. capacity, with A.C. 50-cycle 
Blower. 

Pickles-Type Universal Squeezer Moulding 
Machine. 

8S. C. BILSBY, 


Crossweils Road, Langley, near Birmingham. 


AND MIXERS AND AERATORS.—The 
‘** Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davrzs & Son, West Gorton, Manchester. 


LECTRIC CUPOLA BLOWERS (large 
stock), including two 50-h.p. 3/50/400 
volts, 2,900 r.p.m.; Keith Blackman; 12-in. 
outlet. 
30-h.p. ditto; 12-in. outlet. 
5-h.p. ditto; 6-in. outlet. 
20-h.p. 460 volts d.c., 2,400/1,900 r.p.m.; 
10-in. outlet. 
EXHAUST FANS (large stock), electrical 
and belt driven. 
ELECTRIC RUNWAY LIFTING 
BL 


One 4}-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One $-ton 220 volts d.c., Morris (as new). 

One 4-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 Ibs. 
sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. S.R., 3/50/4086 volts motor. 

$-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 


1 ton, etc. 
AIR COMPRESSORS: 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 
almost all electric systems. 


S.C. BILSBY, a.M.1.C.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


OCKS : 


THO* W. WARD LTD. 


Mumford’ Plain-type JOLTER; table 5’ 
sq.; 12” cyl. 


No. 7 ‘Ajax’ Jolt Turnover Pattern 
DRAW MOULDER. 
No. 0 ‘Britannia’ Jolt-ram Rollover 


MOULDER;; take 18/20” sq. boxes. 


No. 1 Jolt Pin Lift MOULDER, to take 
32” sq. boxes. 


No. 2 Herbert Belt-driven SAND MIXER; 
approximate capacity 8 tons per hr. 
Low prices for quick clearance. 
Write for Albion”’ Catalogue. 
‘Grams : ““Forward.”’ ’Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


OR SALE.—One second-hand Tabor Pneu- 
matic Portable Rollover Moulding Ma- 
chine, No. 14121; table 40 in. by 28 in. ; makers, 
Tabor Manfg. Co., Philadelphia, U.S.A. Price 
£30 or near offer.—Newsy & Son, Pheenix 
Foundry, West Bromwich. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering,. Hard- 
ware and Allied Trades. 1936 edition com- 
pletely out of print. Next edition 1938. Price 
42s. cloth bound. Order your copy now.— 
INDUSTRIAL NEwsPaPERS, LimiTED, 49, Welling- 
ton Street, Strand, London, W.C.2. 


MISCELLANEOUS 


NGINEERING concern is in a position to 

place substantial orders for pattern 
making, also iron castings. | When replying 
state capacity of foundry and size largest 
castings.—Reply Box 474, Offices of THE 
FounpRY TRADE JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


VITREOUS Enamel on Cast Iron. We make 

a speciality of enamelling Cistern 
Brackets, Towel Rail Brackets, and Cantilever 
Brackets. Trade inquiries invited. Samples 
done free.—Prosepecr MaNnuracturtnc Co., 
North Street, Wednesfield, Staffs. 


E are Wireworkers, making Foundry 
Sieves and Riddles of all descriptions.— 
Otsen, Lrp., Hull. 


(GUARANTEED Wind-Blown Southport Sand 
for Higher Grade Oil-sand Cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, LTD., 
Sand Merchant, 
AINSDALE, SOUTHPORT. 


QTRAW ROPES for core and packing pur- 

poses. Sizes } in. to 1} in. dia. We quote 
by weight as well as by measure. Important— 
We are the only local makers of this article.— 
Otsen, Ltp., Hull. 


FINEST FOUNDRY BLACKINGS AND 
FACINGS. All our own productions by 

the latest machinery. Pure Ceylon Plumbago 

(import direct). Quality at reasonable prices. 

Orders are repeated Send for free sample. 

JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. ‘* Facings, Penistone.’’ 


"Phone: 287 SLOUGH 
12 feet square sandblast room with 
compressor and all accessories. 


NEW 30’ < 36” Tilghman Sandblast 
Barrel Plant complete ............ £96 


AIR Compressors, for sandblast 
work, also H.P. compressors for 
Moulding Machine work, in stock. 


30” dia., Jackman Cupolette on 
trunnions, as new .................. £26. 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


vv 
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